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ABOVE: Woodfield-built Ideco H.40 Hoist and Power Grou 
for drilling operations in the United Kingdom by the Gas Cour 


in search for Natural Gas. 








ABOVE: 5-ton Double Drum diesel-driven Piling Winch, 


LEFT: Single Drum, diesel 
ad driven Winch, Capacity 
are WIG . 

<% 7 fe 1 ton. 
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be BELOW: View of 
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.. to one of Britain’s ai y, ‘ ee 
finest selections 


of all-purpose Hoisting 


Machinery to service:— 


OILFIELDS - CIVIL 
ENGINEERING CONTRACTS 
SHIPPING ETC. 


\WOODFIELD 


WOODFIELD HOIST & ASSOCIATED INDUSTRIES L D 
| FRINDSBURY WORKS - ROCHESTER * KENT 


Telephone No. STROOD 784215 ~ Telegrams WOODFIELD TELEX ROCHESTER * TELEX: 26-2117 WOODFIELDS OD 
Incorporating KEMWORTHY JIG & PRESS TOOL COMPANY : LONDON 
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greater rolling pressures 
thinner gauges, higher speeds 
closer tolerances 
















ROLL NECK BEARINGS 


Many of the problems presented to rolling mill operators as 
a result of the continual demand for higher speeds and rolling 
pressures, thinner gauges and closer tolerances, are 
answered by MORGOILS. These precision-built 
oil film bearings exhibit almost complete absence of 
wear, maintain uniform roll neck temperatures and 
can stand up to the most gruelling requirements of 
high speed production with a sustained high level 
of rolling accuracy. Their versatility is a 

match for any rolled product. 











66" wide Davy-United 3-Stand Tandem Cold Strip Mill 
n the Rogerstone Wor f Northern Aluminium Company Litd., 


S mherem if 4as rolli aluminium strip up to $6" wide 
down to .010" thick at 2 feet per minute. Back-up roll 
A are fitted with 44°-90 Morgosl 
¥ 

Ng 

4 AFTER SALES SERVICE 

4 Basically simple in design and accurately Ka 7 

a " S N 
& manufactured, MORGOILS seldom need i) 

= “service” in the accepted sense of the word. ye ha Nc] 
4 One section of our Service Department does \ / 
: however specialise on bearing problems — 

2 and its experience is always available 

oa to mill users anywhere. 

Bt 


ORGOIL | Roll Neck, Bearings 


— Manufactured exclusively in Britain by 
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DAVY AND UNITED ENGINEERING COMPANY LIMITED. PARK !RON WORKS, SHEFFIELD, 4 
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Assembling a Howden 
induced-draught fan with vane 


control TT 


HOWDEN 


JAMES HOWDEN & CO. LTD., 195 SCOTLAND STREET, GLASGOW, C.5 & 15 GROSVENOR PLACE, LONDON, S.W.| 
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Waste Heat Kecovery Plant 


Specialists in the design and construction of Steam-Raising Plant, utilising waste gases, 
in the Gas, Chemical and Ceramic Industries; also the Iron and Steel Industries. 
Heat-recovery from internal combustion engines and similar prime movers in Land and 
Marine Installations. A direct method of saving fuel. 


SPENCER - BONECOURT - CLARKSON LTD 


LYNTON HOUSE, 7-12 TAVISTOCK SQUARE, LONDON W.C.i Teiephone: EUSton 4321 


WwW" J** GLOVER & Co. Ltp. ST. HELENS 
Be RELIA BELLE Y won cence nam 


SOLE MAKERS OF 


“GLOVER’S BEST” 


STEEL WIRE ROPES 
FOR ALL PURPOSES 





THE EXCAVATOR 


ILLUSTRATED MANUFACTURED BY 


THOMAS SMITH & SONS 


(RODLEY) LTD., 
RODLEY, Near LEEDS. 








SPECIAL TYPES 
OF CRANE AND 
EXCAVATOR 
ROPES TO SUIT 
ALL CONDITIONS 


OUR ROPES ARE 
USED ON SMITH’S 
EXCAVATORS. 
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CLASSIFIED ADVERTISEMENTS SECTION. 


for all advertisements classified under the headings of Tenders, Appointments — 
Far Sale, Miscellaneous and Public Notices, &c., the charge will be 12s. for the 
inch or more, the charge will be at the rate of 36s. per inch. 5% allowed on 6, 10% on 13, 15% on 26 and 
the extra charge is 2s. per insertion with the exception of advertisements appearing under Situations Wanted. Pros 
Copy instructions must be In our hands first post Monday for the following Friday's issue. Address to the Manager, EN 
Inclusion of advertisements must be dependent on space being 





Situations Wanted, Patent 
four lines or under and 3s, od a u 
Yo © 


Agents, Partnerships, Wanted, &c., Auction Sales, 
to one inch. When an 
wa ee if use is mad 


Notices of Company Meeti co 
rpectues and N LTD., 35 and 36, Bedford Se. erro ume 
available. 


Publications 
Ment Measures an 
le of a box number 


Strand, W.C2 





COURSES. 





THE GLASGOW SCHOOL 
OF MANAGEMENT STUDIES 





The Royal Technical College 
George Street 
Glasgow, C.1. 





The Royal Technical College, Glasgow 
and | 

The Scottish College of Commerce 
Session 1956-57 


The School will offer the following 
Full Time Courses 
of one session’s duration:- 


PERSONNEL MANAGEMENT 
WORKS MANAGEMENT 


BUSINESS 
ADMINISTRATION 


For further particulars app'y to the Secretary of either of the undernoted Colleges, 


The Scottish College 
of Commerce 
Pitt Street, Glasgow, C.2. 


M 284 





| GOVERNMENT OF QATAR—PERSIAN GULF | 


under the direction of the State Engineer, 


| 
| 
STATE ENGINEER'S OFFICE. } 
Applications are invited f for the ae pe a | 
vern- 
ment of Qatar, Doha:— 
DESIGN ENGINEER: 

Applicants for the pot of Design Engineer should 
be qualified Civil Ex a Associate oe 
of om ap of Civil beaey bono other 
international] yo parti- 
— cones off the To ia mn of 

(bitumen macadam and_ reinforced 
ak and reinforced a structure 


together with a sound wor knowl iad — 
design of water supply: oe be 
dis schemes. Applicants sho should he 1 —_ a 


tsmen. 
will assist in the 
— A many of “the Civil Engineering works 

ted with a peril capentins town. 
ASSISTANT AR 

Applicants for the post of Assistant Architect 
should be qualified Architects (Associates of 
Royal Institute of British Architects or other 


and competent drau 
The 





or ised body) having good 
general saldines ence of the design of private and 
public buildi 


———— should be rapid 
and competent ~=- tsmen. 

The successful applicant will assist the Government 
Architect in the design of the many —— 
a oR associated with a rapidly expanding to 

LARY: For both above appointments will be be 
sonatas to Scale E2. Each starting at Rs. 1,775/ = 
an Arabic month with annual rien tet of Rs.75/= 
a month up to Rs. 2,000/= and then by annual incre- 
ments of — per ry A a maximum of 
Rs. 2 2,300/= pe month. (Rs. 1,775/= an Arabic 
month is pba to £1 00) Sterling a Gregorian 
year.) 

GRATUITY: Payable on the basis of one month’s 
pay for each completed year of service, on completion 
of contract only. 

PROBATION: Probationary period of six months 
during which contract may be terminated at three 
months’ notice by the Government, without stating 
its reason. 

CONTRACT: A five-year contract subject to 
successful completion of the probationary period. 
The employee may terminate the contract at three 
— notice only after completing one year’s 
service. 

ACCOMMODATION: Free furnished bachelor 
accommodation, fuel, light and water. Married 





CONSULTANTS 


DESIGN CAPACITY 
AVAILABLE 


We have teams available to undertake 
design, detailing and development in 
the following fields: 


Mechanical Engineering 
Aeronautical Engineering 
Special Machines and Projects 


Servo Mechanisms and 
Automation 


Mechanical Handling 
Plant Layout 
Production Tooling Etc. 


The conception, design and 
development of “ BLUEBIRD” wasa 
special project undertaken by 


NORRIS BROTHERS LTD. 


53, VICTORIA STREET, 8.W.1 
— TEL. ABRey 5444 — 


62, CHURCH ROAD 
BURGESS HILL, SUSSEX. 
TEL. BURGESS HILL 3656 


G661 
SRR ARE EN SE LY TTT 


EXPERIMENTAL WORK. 


RESEARCH ENGINEERS 
LIMITED, 


Horthampten Grove, Canonbury, London, 

N.1. Canonbury 4244/5/6. We have over 
25 years’ experience of ex tal work 
and prototypes. We design, dev and 
manufacture special purpose and labour 
saving machines, all at the above address. 
Our range is from the smallest scientific 
instruments to 3- or 4-ton machines. After 
& prototype machine has been made and 
found satisfactory we can manufacture as 
many as are required. G 656 











| EDUCATIONAL. 


| FREE. Brochure giving details of courses in 
| Mechanical and Production E ing, —- 
ech.E., A.M.L.P.E., 


| manship, etc., for the A.M.L. 

| City and Guilds and and other Professional examinations. 

sas INSTITUTES, DEPT. EG. 30, ey 
19 


| W.4. (ASSOCIATED WITH H.M.V.) 





PUBLIC APPOINTMENTS. 


THE UNIVERSITY OF MANCHESTER. 


hgpieotinns oe are invited for the we of 
| LECTU IN ENGINEERING (MECH-) 
| ANICAL). a.m. will be given to candidates 
with a major interest in heat transfer. A know! 
of some aspect of Nuclear Engineering would be an 
advantage. University regulations permit teaching 
| staff to read for the degrees of M.Sc. and Ph.D. 
Ageteations will also be considered from engineers 
who would be interested in a temporary appointment 
of two or more years. re scale: £650 to £1350 
| perannum. Membership of F.S.S.U. and —— s 
| Allowance Scheme. Initial salary 
| qualifications and experience. Applications should 
| be sent not later than July 9th, 1956, to the REGIS- 
TRAR, THE UNIVERSITY, MANCHESTER 13, 
from whom further particulars and forms of applica- 
tion may be obtained. Applications by airmail 
(no forms) will be considered from overseas candi- 
| dates. M118 


| 
METALLURGIST—Wanted for South African 


| Steelworks. Assistant Works Metallurgist with 
— chemical analysis, steelmaking, manufac- 





ture heat treatment alloy and tool steels, 
Salary, £900 annum upwards according to 
experience. —— a, paid to South 
—- including uate ‘erred.— 
ly in writi ate LON ny REPRES NTATIVE, 


t ION STEEL CORPORATION (OF SOUT TH 
AFRICA), LTD., 723, THE ADELPHI, LONDON 

W.C.2, giving full details of experience and qualifi- 
cations. M116 











THE UNIVERSITY OF LIVERPOOL. 


plications are invited for Fp Ef 
| SENIO LECTUR ERIN phyB ARTMENT 





| OF ELECT 7 Ba RING, at an 

| initial —— * range £1400-£1500 per 
| ann , ~" ey Mo qualitcationa and experience 

pplications, s ic qualifications 

| and experience, toge' oe a “¥ menos of three 


referees, should My received not later than 28th July, 

1956, by the ~~ from whom further 

SS the conditions of appointment may 
‘ STANLEY DUMBE 





LL, 
EGISTRAR. M108 | S.W. 


\dation will be provided in accordance with 
the rules but in no case before successful comple- 
tion of pees period. 

LEAVE: Will be earned at the rate of 6 days for 
each completed month of duty. 

FREE TRAVEL: On first journey to Qatar, leave 
not exceeding one return first class Air passage in 
each year and termination a0 applicant, wife and 
children up to 18 years of ag 

GENERAL: The pie ‘js hot for about five 
months of the year but this is offset by air-condition- 
ing in staff houses and offices. Good climate for 
the rest of the year. 

No income tax. Duty car allowance. Free 
— and dental treatment. 

pplications endorsed * Design Engineer” or 
e an tant Architect,” as the case may be, giving 
full ——— oartiatien 3 including age, nationality, 
relig education, marital status, qualifications, 
training, past experience and employment, names 
and addresses of three referees and latest photograph | 
should be sent in duplicate to: 

THE ADVISER TO ret GOVERNMENT OF | 


A further a with enclosures similarly endorsed 
should be sen 
MESSRS. . “TENNANT, SONS & CO., LTD., 
4, COPTHALL AVENUE, 
LONDON, E.C.2. M 153 





CENTRAL ELECTRICITY AUTHORITY, 
RESEARCH LABORATORIES, 
LEATHERHEAD, ane a 
THIRD ASSISTANT ENGINEER (CIVIL) 
to investigate problems in connection with mix 
design and testing and application of concrete 
incorporating fly ash. Candidates should have a 
di in Civil Engineering or equivalent, with some 
industrial or research experience. £930- 
£1140 p.a.—Applications stating age, qualifications, 
experience, resent sition 





and 
D. MOFFA DIRECTOR ‘a4 “ESTABLISH 
MENTS, WINSLEY STREET, NDON, W.1, 
by 23rd July. Quote Ref. ENG/SS6 M 223 








CIVIL ENGINEER. 
(FIELD ENGINEER, JORDAN.) 


eye e are metted by the United Nations 
Ww Aqeacy for Palestine Re 

jy a@ post as a "Oivil ngineer for work in Jo) 
Duties a involve supervision and direction of 
large-scale building and other engineering activities 
- 4 _— works type. Applicants should have 
os supervisory experience in planning, 
nistration and carry —~ out of large construction 
programmes. Experience in under-developed coun- 
tries would be an oot, Tact, initiative, broad 
outlook, organisational talents essential. LAN- 
GUAGE: English. hag: peat ed Pm gale 
Civil Engineering, Building T oo. 

ing, or equivalent mem hip of 
nised professional institution. DU TION: Om One 
year’s contract extendable thereafter at Agency’s 
discretion. gn £2150 to £2000 annum 
tax free <2 gard 
information se 

MINISTRY or UR AND NATIONAL 
SERVICE, 26/28, KING STREET, LONDON, 
1, quoting A.12/JOR/248/UNR. M 239 











ATOMIC ENERGY RESEAR: 
ESTABLISHMENT 


HARWELL 


has a vacancy in the 


REACTOR DIVISION 
(INSTRUMENTATION) 


- the Technical Class Grade I, for work 
ification, Procurement and Installatic 
equipment in new Reactor projects, a 

sitating close liaison with other Engine 

Scientific Divisions. 


involving 
on testing 
nd neces- 
ering and 


Applicants should have served a recognised 
—. apprenticeship or have had equivalent 


pany —- in one or more of the following 


(i) Process Instrumentation. 
(ii) P.O. Telephone Practice. 
(iii) Electro. 
used in remote control systems. 

A good basic knowledge of electronics is desirable. 
Possession of H.N.C. (Electrical) would be an 





of the type 


advantage. 
SALARY : £925-£1149 p.a. 
Contributory Pension Scheme: five-day week; 


excellent working conditions and generous leave 
allowances. 


Married officers living outside the Establishment’s 
transport area be eligible for housing under 
ow arrangements or, alternatively, substantial 
assistance towards expenses incurred in house 
purchase will be available. 


Send POSTCARD for application, which must 
be returned by 3rd July, 1956, to ESTABLISH- 
MENT OFFICER, A.E.R.E., HARWELL, Nr. 
DIDCOT, BERKS, quoting reference 568/26. M 213 





ENGINEER (BASIC GRADE) required by the 
ATOMIC WEAPONS RESEARCH ESTABLISH- 
MENT, ALDERMASTON, BERKS, to assist senior 
staff meta and on planning of new buildings including 

and electrical installations, site services 


ay should have served a_ recognised 
rg ye and Associate Membership 

the Institute of Electrical or Mechanical 
Engineers or have exenm upting qualifications, 

Experience in the field of heating and ——. 
acceptance tests of mechanical and electri 
installations and works services associated with 
buildings containing explosives is desirable. 

SALARY: £766 at age 25 to £1050 at age 34 or 
over on entry, rising to £1199 p.a. Contributory 
Superannuation scheme. Married officers now 
living outside the Establishment’s transport area 
will be eligible for housing on one of the Authority's 
estates. Alternatively assistance towards legal 
_— incurred in house purchase may be avail- 

; until housed a lodging allowance may be 
payable. 

Requests for application forms by POSTCARD 
to the SENIOR RECRUITMENT OFFICER at 
the above address not later than 9th July, 1956. 
Please quote ref. 1188/26. M 212 





KENT COUNTY COUNCIL. 


lications are invited for the post of 
PRING! AL ENGINEERING SSISTANT 
on the permanent establishment of the Buildings 
Department, at a salary on J.N.C. Scale F/G 
(£1625 b £55 to £2065). 

Candidates who must be Corporate Members of 
one or more of the appropriate professional bodies 
should have considerable . ience of heating, 
hot and cold -¥ 8 a = ventilation systems, 





together with knowledge of electrical 
installations. 
"A lications, on forms obtainable from the 


cot Y ARCHITECT, SPRINGFIELD, MAID- 
STONE, should be delivered to him not later than 
the 18th July, 1956. 
assing in any form will disqualify. 
— nay oe BISHOP, 
Clerk of the County © 7 
County Hall, Maidstone. 244 





SHEFFIELD REGIONAL | HOSPITAL BOA RD 


ASSISTANT ENGINEER, £640-£930, for de- 
signing oan, Se steam and water 
schemes in mal Engineer’s Department coD- 
trolling over 200 hospitals in an area of 6000 square 
miles. Good Cy ee afr _experienee 
‘ar aliowa 

ome mm ge ~ details: SECRETARY. SHEF- 
FIELD. REGIONAL HOSPITAL BOARD, 0! 

FULWOOD ROAD, SHEFFIELD, 1) 





THE BRITISH we AND STEEL RYSEARCH 


SSOCIATION. 
GRADUATE MECHANICAL ENGINES 
. , 


uired b for resea ‘ 
cmeineering. aspects of Goer prod By = 
emphasis on new and proces: “ = 
experience of cutlery production not s»"' i - 
candidates who have had one or two ye"'> | racti 
apuemss experience would be peeferr ‘ ting 
salary wi Se renee ene scooraing 
ions and experience. | ion a 
work meld. Post is ations ot “quoting 
.8.8.U.—Written 
Feu. inc to PERSONNEL OF} OL a 


11, PARK ‘LANE, 





EN 


— <a Go tee be O betes 6 





— 


or 
ry 
w 
ea 
"8 
ral 
il- 


.D 
at 





| of 
lies 
ing, 


ical 
the 


han 


ENGINEERING June 29, 1956 


AUSTRALIA. 
UNIVERSITY OF TASMANIA. 
Applications invi 
i niversity invites applications for the oa and me are invited for for gat in the 


t, for 
h OF ELECTRICAL ENGINEERING. | teaching in Degr a 
chal alary will be £43000 per annum, and an = A meh ational Certificate 


NORTHAMPTON POLYTECHNIC, 
8T. JOHN STREET, LONDON, E.€.1. 














. RICHARDSON, 
rhb, B.Eng., M.LE.E., A.M.1.Mech.E., 
Principal M 258 





Llows :— 
allowance is made towards travelling expenses. 1. LECTURER. “IN ‘CIVIL ENGINEERING 
ther particulars and information as to the subjects, preferab! echanics 
mei (polation aye eained fm te) | anlas buerig ecrastgray, 
ECRETARY, A o 8 | LECTURER in. MECHANICAL ENGI- 
ithe BRITISH a 36, GORDON NEERING subjects, preferably including 
= ye ym ae receipt of applications. aie eopet Fhemmoty section 
The closing y ’ e appointments will be made fi 
in pa ralia and London, is 3lst AUGU "eR, ey 1956 or as soon as possible hee tiga —" 
M 242 Salary: Present scale £1001 by £25 to £1113. 
| A revised scale, £1236 by £30 to £1398 from 
a | a * Ne ag is bn agene | confirmation. 
f. urther ti and forms of application are 
AUSTRALIA. ——- From the Secretary, to whom epgliantionn 
UNIVERSITY OF TASMANIA. 5 ae ae oF ee 


The University invites a none — the 
CHAIR OF CIVIL i EER 

The salary will be £43000 per ae, and an 
allowance is made p= travelling expenses. 

Further particulars and information as to the 
method of application may be obtained from the 
SECRETARY, ASSOCIATION of UNIVERSITIES 
of the BRITISH COMMON WEALTH, 36, GORDON lications are invited for the position of 
SQUARE, LONDON, W.C.1. ect RER/SENIOR LECTURER IN 

The closing date for the receipt of a tee aoe veae! ENGINEERING. The su ful 
in Australia and London, is 31st AUGUS applicant will be required to undertake teaching and 
3 | research in the field of power engineering. 

The salary for a Lecturer is within the range of 
pert sey HA 2 annum; for a Senior 
“ENTRY ry 2 cturer 800—£. 2150 per annum. In 

COVENTRY TECHNICAL COLLEGE. cach case cost of living adjustment will be allowed 
. ie 

Applications invited for following full-time | ow wd eas ay ye By or 
teaching posts, mainly arising from increased | phe commencing salary will be fixed according to the 

blishment. Ca should be graduates or} qualifications and experience of the successful 
hold go d technical SS s and — — applicant, 

iate should have industrial and/or teaching 
ata nce. Commencing date September, 1956, or uae he purchase under Staff 
later by arrangemen ss Further particulars and information as to the 

MEC HANICAL ENGINEERING eee nt vasoe may be obtained from the 
‘ ae” ss80C N of UD § 

LECTURERS (3 vacancies): Mechanical Engi- | Of tne BRITISH COMMONWEALTH, 30, GORDON 
neering, Production Engineering and Work Study, SQUARE, LONDON Wel = 7 
respectively The closing date for the receipt of applications 

ASSISTANTS GRADE 8B (6 vacancies), Pp i s 
GRADE A (3 vacancies) for National Certificate in Australia and London, is 27th JULY, 1956. M 241 
and Trades Courses in Mechanical and Production | —_—— 
Engineering. | 

Burnham Technical Scale Salaries, at present:— | 

Lecturers: £965 by £25 to £1065 (men). | 
Assistants Grade B*: £525 by £25 to £820 (men). 
Assistants Grade A*: £450 by £18 to £725 (men). | 

* Plus additions for qualifications and training; | 

commencing salary dependent on previous experience. | 





AUSTRALIA. 
UNIVERSITY OF SYDNEY. 














COUNTY BOROUGH OF CROYDON, 
EDUCATION COMMITTEE. 


CROYDON TECHNICAL COLLEGE, 
FAIRFIELD, CROYDON. 


Application forms and further particulars from Principal: H. FA FALKNER, M.Sc. 
DIRECTOR OF ESUXASION, SEW COURSES Applications ad inv ited for the followi 
OFFICES, COVENTRY. M 210 RER IN THE MEC dey Fe 


1. LECT 
ENGINEERING DEPARTMENT. Applicants 
fiance should be qualified for, and experienced in, the work 
of he ents Certificates. 
2. TANT GRADE “A” IN THE 
oe MECHANICAL ENGINEERING , DEPART. 
= . “as P A e duties involve the c of oxy- 
maggie wee toes vad Seas ee. acetylene welding and will include the ‘City and 
ments in the Generatio: nstruction | ¥ , ; " , 
ok Disisiouel Wiaue harters in North ondon Guilds Heating and Ventilating Fitter/Welde's 
CIVIL AND Ss E ASSISTANT GRADE “B” IN THE 
£7 PO RAUGHTSNEN. SCIENCE DEPARTMENT. ‘The teaching will 
Salary N.J.B., Schedule “ D,”’ within the range be mainly Mathematics. 
of Grades 4/5, £735 by £20 to £955 per annum om Technical Scale (London area). Duties 
including London Weighting. i 56. 
The commencing salary will depend on experience ah an particulars = forms of application 
and qualifications. 2 may be obtained from the undersigned (on receipt 
The candidates appointed will be required to| o¢ 4 stamped addressed envelope) and completed 
undertake civil and structural design work, and | ¢:ms should be returned to .% PRINCIPAL 
applicants should have had experience in the desi within 14 days of the appearance of this advertise- 
and detailing of reinforced concrete structures for | ment 
heavy plant, culverts, etc., and structural steelwork ; R. WEARING KING 
as — to —— buildings. tants - Chief Education Officer. 
Applications stat age, qualifications an 
experience should be sent to the CONTROLLER, | 2@ucation Offices, 
CENTRAL ELECTRICITY AUTHORITY, Croydon. : M 248 
EASTERN DIVISION, NORTHMET HOUSE, 
SOUTHGATE, N.14, wh 7th wig. fh: Lng 


CENTRAL ELECTRICITY AUTHORITY, 
EASTERN DIVISION. 











St a M 256 TRINITY HOUSE, LONDON. 











an Tie are er for a 
E NEE NG ASSI s TANT 
(MECHANICA a the Staff of the Corporation 
of Trinity House, General Lighthouse Authority 
for pa —- and W 
Applicants should a of British nationality, 


CENTRAL ELECTRICITY AUTHORITY, 
YORKSHIRE DIVISION. 


Applications are invited for the following 


appointment :— a om pnw get : EFF... 
RFFICIENCY AND TESTI Lag es apprenticeship and be corporate members of the 


f Mechanical Engineers, or have 
3 OPTREDS. DEPARTMENT, passed sections A, 3 and C of the examination for 
Commencing salary within the range £660-£785 ——— Membership or hold equivalent quali- 
per annum, Grade 6, Class AX, "National —_ 
Board hgneumn (Schedule “ B”), according to Applicants should be capable draughtsmen 


pa 
qualifications and experience, rising to - ultimate | €XPerienced in the layout and installation of internal | dispersal 


ines, compressors, auxiliary equip- 
maximum of £865 per annum (Class E combustion =e 
_ Applicants should t be ss to Higher National | ment and pipework. The — entails — 
tificate standard in Mechanical Engineering and site visits . - Papoticants monet be pormened 
should preferably have had experience of operation | _ The or - wobati pe =p ety 
Molen Lower, Stations. of cous. © ry £765 per annum (at age 25) rising 
uties will include assis with the testi 
Power Station plant chrowebent the Setaen, and oe leek tee ee starting salary 
wil re aration of reports, The suosestal spgueant na ications to be made to THE SECRETARY, 
e based a nm Gra wer ion 
will be expected to travel i connection with his ITY HOUSE, TOWER HILL, LONDON 











duties EC. 3, not later than 16th July, 1956, stating age, 
i testi- 
Application forms, obtainable from the DIVI- qualifications, experience and enclosing wen 


CENTRAL ELECTRICITY HOUSE, ST. MAR 
ROAD, LEEDS, 7, to be returned within 14 ae 
of the appearance of this advertisement. 

. A. VOWLES, 

Divisional Controller. M 251 





SIONAL SECRETARY, (BSTABLISHMERTS), | moni 
} NOTTINGHAMSHIRE EDUCATION 
COMMITTEE. 
| 


BEESTON COLLEGE OF FURTHER 
EDUCATION, 
HIGH ROAD, CHILWELL, NOTTINGHAM. 
LONDON COUNTY COUNCIL. 


—_—_—— Principal: W. F. H. i. DALE, B.Se., F.R.LC. 
SOUT! 
a “pee et greengpamaeeed Applications are invited for ea appointment of 


VISITING LECT RTIFICATE | G —E A_ ASSISTANT URER IN 
N Mi @ geTOReRS: HS oxen ENGI- | MECHANICAL ENGINEERING SUBJECTS, 
NEEL 1. Heat Engines (Internal Combustion | to commence September 1956, o as soon thereafter 
Engines \.1). IL. Theory chines or Stre as possible A ity to teach to the I ee Ordinary 
of Mateals, Al and Ad van Applied 1 Mechanics, National Certificate standard is essent: 

ai, | “Metrology, A2. Eveni Burnham Technical Scale £450 by £18 to £725 per 
Pay So. per evening. O.N. CHUTIFICATE 1 IN annum (now under review). There are additions 
MECH A NIC AL JENGINEERING. Applied | for approved qualifications, incremen: 

Mechanics, 8.3 I. Mathematics, 8.3. rT ork- | for approved —Please send 











ice /e \< 
shop Technol 15 p.m.; 458. foolseap 8.2.€. tothe PRINCIPAL for forms and 
evening : ~App ae : oY SECRETARY tT further perio. Gee rts — 
COLLE:", LEWISHAM WAY, 5.E.4, to be . BDWARD MASON, india 
returtie! soon as possible. (1199) M 245 Director of Education. 





Serectarel 
steelwork 





LONDON COUNTY COUNCIL. 
ARCHITECT'S DEPARTMENT. 





Vacancies for 
beep res- aes J ASSISTAN NO Ny oan at 
GINEER GRADE 11! (up to £987) in the 
Division. Work wr =| 


iy Sy Council's SPE 2 


COUNTY HALL, 8.B.1. (1278). 





MINISTRY OF nk AND NATIONAL 


HLM. {INSPECTORS ee. RETO aene Ww. 
Commissioners 


(CLASS 11). The Civil 
invite ——- from men women for pen- 
sionable oem. e Fy... fay J gk pm (unless exce) 
tionally well 30 on Ist June in 
year of a jon with extension for 
service in H.M. Forces. London (ineludi: 
extra duty allowance where payable) (at age 21), 
then according to age up to £708 at 26 or over, ris' 
to £969. Somewhat lower outside 8 
ne ge of £25, within the , is ited after 
as ng probation, Higher posts by pro- 
motion from 


Duties include he enforcement of the provisions 
of the Pectane Jets ane Depeetees ethetien Oe 


manufacturing industries certain other 
bb includi , Works of Engineering 
nstruction a 
Candidates must iy university graduates, 


—, in Engineering or Natural Science Bd 

—— technical qualification, eg. A. 
E.). Graduates in other subjects, -_ 

Arts, are eligible. Works or other 

ence an advantage. Candidates without 4 

(or comparable technical qualifications) who have 

good general or technical qualifications, and have 

had considerable works or 0 eal e 

(especially in responsible — A, also be 

service are 


considered. Pay and co 
under review. 

Application may be made at any time, and so 
long as there are vacancies suitable candidates will 
be interviewed. 

Particulars from SECRETARY, CIVIL SERVICE 
COMMISSION, 6, BURLINGTON GARDENS, 
LONDON, W.1, quoting No, 280. M 270 





ADMIRALTY. 





Vacancies exist for 
LEADING ARCHITECTURAL AND CIVIL 
ENGINEERING ASSISTANTS in the Works 
Department Drawing Offices at the following 
Admiralty establishments: Pinner (Middlesex), 
Chatham, Portsmouth, Fareham (Hants), Devonport, 
and Londonderry (N. Ireland). Further vacancies 
in other areas of the United Kingdom are expected 
to = shortly. 

pplicants must be competent —— tsmen and 
oan enced designers in some of the following types 
of building and civil engineering works: 7a 
steelwork; reinforced concrete; dock and 
works; residential, office, store and factory tulldiness 
oil fuel schemes; airfield construction; rail, road, 
water and heating services, etc. 

Posts are tempor: and non-pensionable but 
have long-term possibilities. Opportunities for 
transfer to the established staff occur from time to 
time. Inclusive salary ra’ £756 to £898 per 
annum. Entry above minimum for candidates 
with exceptional qualifications. The rates quoted 
are London rates which are slightly lower in the 
provinces. Candidates, who must be_ British 
i are invited to a: apply. iving age, details of 

rience, ete., to CIVIL ENGINEER-IN-CHIEF, 
4 MIRALTY, CHAMBERLAIN WAY, PINNER, 
MIDDLESEX. Interview will be arranged — 





CENTRAL ELECTRICITY AUTHORITY uire 
ENGINEERS in the Station a eee ub- 
Branch at Bankside House, 8.E.1. The 
duties include the 
capacity throughout country, 
and direction of investigations into sites for 
and nuclear power stations and tions for 
statutory other consents. Ca’ —e should 
Beatin an honours degree or the requisite quali- 
cations for corporate membershi of th the Ineti¢ntion 
Mechanical, Electrical, or Civil Engineers. 
eal engineering or Scientific background 
essential and experience of one or more of the 
blems oe ae in _ siting of power stations, 
a pee exploration, fuel supply. 
use of rivers and Fl spe oly heating. and 
of chimney emissions and questions of 


invite rey for mionable 
ng 1066, wit ns for eaaionae pata January, 





3 


THE BRITISH IRON AND — RESEARCH 
ASSOCIATIO 


pened fae ape a OR EN ENGINEER required as 
Head of Coil Spring Federation Research 


Labora. 
tory in Shemeld. Applicants should be ca) of 


Honours in Metallurg 
th ‘experience of academic ‘and 
oa au ip essential. Starting 
in the the range £1200 to ——e p.a. according 
age, a and Post be 
ted under the 8s —Written a 
lem only, quoting “ C.8.F.1" to PERSON 
OFFICER, B.L.8.R.A., 11, Park Lane, mo 
M 264 





Seemerieare (A), CF ve. Oe eri senseetnas.. 


with ex copa for regular Forces service and 
te civil service. 


ndidates must (i) be rate Members of an 


pone y 
be expected to — under 

(i) in due course. Professional e : : 
London salary scale (men) £741 (at pong 25) to 





£1160. Starting according to age up to 
£1018 at ro ee i rates outside London 
Prospects jon to es on salary 


scales e160. 1500 : £1555-£1760 and above. 
Women’s salaries lower but being improved under 
B | equal pay scheme. 

— and conditions of service are under 
— 


a a Rg forms from 
CIVIL SERVICE COMME oto poe 
BRANCH, 30, OLD BURLINGTO 

LONDON, W.1, quoting No. oo Completed 
forms should be returned as possible: 
applications for posts (B) and (6) shoud beret returned 
not later than 30th September, 1956. M274 





MIDDLESEX COUNTY COUNCIL. 
EDUCATION COMMITTEE. 


ACTON TECHNICAL A ue 
HIGH STREET, ACTON, 


Roget , ASSISTANT Ay +59 B) IN THE 
DEPARTMENT OF ENGI- 
NEERING. Graduate or equivalent Ts 
and industrial e jence are desirable. Teaching 
duties will com electrical and allied subjects 
up to Mas wap ational Certificate. 
a with the Burnham (Technical) 


_ - forms (stamped addressed foolscap 
envelope) from the Principal, to whom completed 
forms should be returned within fourteen days of 
the appearance of this advertisement. 


ENFIELD TECHNICAL COLLEGE, 
QUEENSWAY, ENFIELD, MIDDLESEX. 


ee ist , 1956: 
(a) $ LECTURER ‘IN CIVIL 
ENGINEERING to teach Civil E 
subjects to the standard of the Final Part II of the 
ere le ae Examination of the Institution 
o 
oelehatine Lec ‘URER | IN ELECTRICAL pupae. 
RING to teach Electronics and Radio Com- 
munications to Higher National Diploma standard. 
Candidates must be Universit ——— with 
teaching and research or indus experience and 
should be corporate members of ‘as appropriate 
Professional Institution. 
Salary in accordance with the Burnham (Technical) 


Tepheetion forms (stamped addressed foolscap 
envelope) from the Principal, to whom completed 
forms should be returned within fourteen days of 
the at of this advertisement. 

E. GURR, M.S8c., Ph.D., 
entae ro the Education Committee M 278 











ADMIRALTY. 

BRITANNIA RK.N. COLLEGE, DARTMOUTH. 

The Civil Service Commissioners age appli: 
cations from men for two atect Und on 
set tee OR pearing | ad ons 

Mathematics, one i 

For one post a Fad Bey ra e yy Art 
teachi 


+7, 1087. A ry bp Aaydy sus 058. 
January, s at least on 1s y, 5 
the senior grade 








town and country planning ng would be an advantage. 
Starting salaries depend upon qualifications and 
experience 
Senior Assistant Engineer: £1225-£1575 p.a. 
Second Assistant E: ner: £1045-£1395 p.a. 
: £977-£1190 p.a. 
istant Engineer: woe -- 1 
Applications on Form AE6 
D. OFFAT, DIRECTOR oF ST ABLISH. 
MENTS, WINSLEY STREET, W. fs to be completed 
and returned y | 9 om 1956 
Quote Ref.: AE/838 M 266 


CIVIL, MECHANICAL — ELECTRICAL 
ENGINEERS are invited apply for Short 


. duration i 
the Royal Air Force Airfield or 6 year a Branch, 








must have had in design, experience in 
cons normally have passed 
Parts I and II of the Associated Membership 
of the Institute of Civil or 

engineering or equiva 
hoe have had practical ms nd 

ip, have l 

normally hold an engineer! 
em Susie tae Institution of 
edhe emg pope vee 
forms obtainable MINISTRY, ARI 

ADASTRAL HOUSE (A.C.2), THEOBALD 


$ 
M 268 


ROAD, LONDON, W.C.1 


ICRETARY, CIVIL, SERVICE (ON, 
SECRETARY, CIVIL SERVICE COMMISSION, 
6, BURL LINGTON GARDENS, LONDON, W.1 

quoting No. 4607/56/10. — ted forms "should 
be returned by 16th July, 1 b> M277 





THURROCK TEC RAYS. COLLEGE, 


ASSISTANT, GRADE “ i in 
SHOW an to, dev eo subject. tow WELDING: 

su y 
ted will also 


be required to assist 
material yh wo hn and Guilds Machine Shop 


(ander review) £525 by £25 to £820 p.s. 
with additions for training and approved professional 
qualifieations. Increments allowed for teaching 
war/national service and approved industrial 


‘and forms re addressed —? 
enve! hahaa RK TO THE GOVERNO 
DIVISIONAL EDUCATION OFFI UP- 


CE, 
MINSTER COURT, HALL LANE, UPMINSTER 
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BRISTOL EDUCATION COMMITTEE 


COLLEGE OF TECHNOLOGY. 
Principal: G. H. MOORE, M.Se., 


Applications are imvited for the following posts 

available from lst September next:— 

(a) LECTURER TO TEACH 
OF MATERIALS in National Certificate 

and National Diploma Courses. Ability to 
teach Theory of Structures and/or other 
Mechanical or Aeronautical Engineering 
subjects an advantage. 

(+) GRADE B ASSISTANTS Q) TO TEACH 
MECHANICAL OR AERONAUTICAL 
ENGINEERING subjects in National 
Certificate and National Diploma Courses. 

() GRADE B ASSISTANT TO TEACH 
MATHEMATICS in Mechanical and 
Electrical National Certificate and National | 
Diploma Courses 

(d) GRADE B ASSISTANTS (2) TO TEACH 
TECHNOLOGY, Practice and ancillary | 
subjects in at least one of the following ‘ 

(i) City and Guilds Machine Shop Engi- 
neering 
(il) Press and Sheet Metal Work. 
(ili) Welding, Gas and Electric. 
(iv) Patternmaking and Foundry work. 

To a suitably qualified person more 
advanced work in Higher National Produc- 
tion Courses will be available. 

(*) GRADE B ASSISTANT TO TEACH 
ELECTRICAL ENGINEERING subjects 
in National Certificate and National Diploma 
Courses and in City and Guilds Courses. 

(f) GRADE A ASSISTANT TO TEACH) 
MAINLY ELECTRICAL TRADE 
SUBJECTS including Klectrical Installation. 
Ability to assist with Radio and Com- | 
munications Courses an advantage. 

Hurnham Technical Scale salaries for all posts 

at present as follows 
Lecturer, £965 by £25 to £1065 per annum. 
Grade B, £525 by £25 to £820 per annum. | 
Grade A, £450 by £18 to £725 per annum. } 
These salaries are under review and subject to 
confirmation the following are recommended from 
Ist October next | 
Lecturer, £1200 by £30 to £1350 per annum. | 
Grade B, £650 by £25 to £1025 per annum. | 
Grade A, £475 by £25 to £900 per annum. | 
(irade A and B Assistants receive additions for | 


degree and training and increments for approved 
industrial experience 
Application forms and further particulars from | 
KEGISTRAR, COLLEGE OF TECHNOLOGY 
UNITY STREET, BRISTOL, 1. 
G. H. SYLVESTER, 


" 
| 
i 
Chief Education Officer 


M 292 


COUNTY BOROUGH OF BRIGHTON 
EDUCATION COMMITTEE. 
BRIGHTON TECHNICAL COLLEGE, 
Principal: G. KE. WATTS, M.A., Ph.D(Cantab.), 
B.Se.(Lond.), FRAC. 


Required 
GRADUATE LECTURER, OR ASSISTANT 
LECTURER IN CIVIL ENGINEERING to 
teach Civil Engineering subjects to Degree and 
Professional levels, with special reference to 
Hydraulics, Corporate membership of the Institution 
of Civil Engineers an advantage. Previous teaching 
and industrial or research experience desirable. 
Kevised salary scales (subject to confirmation): 

Lecturer, £1200 by £30 to £1350 per annum. 
Assistant Lecturer, £725 by £25 to £1100 per 
annum, with allowances for training and 
increments for approved industrial experience. | 
Further particulars and forms of application from | 

the undersigned, to be returned to the PRINCIPAL, 
BRIGHTON TECHNICAL COLLEGE, BRIGHTON | 
7, a8 soon as possible, | 








W. G. STONE, 
Director of Education. 
54, Old Steine, 
Brighton. M 290 


UNIVERSITY OF NOTTINGHAM. 





DEPARTMENT OF CIVIL ENGINEERING. 
Applications are invited for appointments as 
SENIOR RESEARCH ASSISTANTS. Salary 
within the seale £650 by £50 to £1050 plus family 
allowance of £50 per annum for each child and 
superannuation benefits. Applicants should be 
graduates with practical experience. Conditions of 
appointment and Form of Application from the 

undersigned 





H. PICKBOURNE, 


Registrar. M 285 


NORTH THAMES GAS BOARD. 


A SENIOR DRAUGHTSMAN, AGED 30-45, 
is required at the Chemical Products Works, Beckton, 
b.6.. Candidates should have considerable experi- 
ence in the design and layout of plant from flow 
diagrams, and in the preparation of schemes and 
contract specifications both for development and 
maintenance work. Starting salary will be within 
the range £750 to £900 per annum according to age, 
qualifications and experience. The successful 
candidate will be required to join the Staff Pension 
Scheme. 

Applications, giving age and full particulars, to 
STAFF CONTROLLER, NORTH THAMES GAS 
BOARD, 30, KENSINGTON CHURCH STRERT, 
Ws, quoting reference 666/324. M 2x6 





APPOINTMENTS OPEN. 


CONTRACTS ERECTION MANAGER, fully 
conversant with all aspects of erection of riveted 
and welded Gasholders, Tanks and Structural Work. 

Attractive salary, pension scheme, and car 
allowance. State age, and full details of past 
experience to: THE MANAGING DIRECTOR, 
ROBERT DEMPSTER & SONS, LTD., ELLAND, 
YORKS. M 232 


F.P.S., F.R.LC. | 


STRENGTH LONDON, E.C.4. 


SHIP DESIGN DRAUGHTSMAN required by | 
| Consulting Engineers in London. Applicants should | 
have experience in the design of tugs and harbour | 
| craft. Pension scheme in operation. 
Applications stating age, experience and salary | 
| expected, together with copies of recent testimonials | 
should be sent to BOX No. 123, c/o CHARLES 
BARKER & SONS, LTD., GATEWAY Tan 


June 29, 1956 ENGINEERING 





MECHANICAL DRAUGHTSMEN 


required, preferably with experience of Automobile Transmission 
Design, for work in connection with a new transmission system. 


The position is a progressive one. Salary in accordance with age and i 
experience. 


| administrative 


| Housing accommodation available in ! 
| the New Town within reasonable 
time for successful applicants. | 


Pension Scheme; Sports Club; Canteen facilities. 
a or telephone Boxmoor 3800, giving full details of experience 


LABOUR MANAGER, ALFORD & ALDER (Engineers), LTD.. | 
MAYLANDS AVENUE, HEMEL HEMPSTEAD, HERTS. | 
M 273 | 





YOUNG 
ERECTING ENGINEER. 


SULZER BROS. (LONDON) 
LTD. eT, Ghciealep sale Siamnaeree ee 


| METHODS ENGINEERS. Well known large ENGINEER required to organise and ¢ 











REQUIRE A YOUNG ERECTING . : ontrol the 
8 ENGINEER 7 one ae sows . —- on | — t4 a oy aarnans handling cepaize oun 

F : , B pme al achines, requires | ins ion o ir Compressing equipment of all 
a . = yg ~s es, —— | several Methods Engineers at factories in the | kinds, including ducted exhaust systems and similar 


——- area and in South Wales. | sheet metal structures. 
Applications are invited from Production Engineers 
with experience of modern Machine Shop practice, 
Engine and experience Erection Diesel = ag vill pe - —— — a Initial 
. . . ‘costs Ww permanent and pensionable. Good | t applications giving full details of ag 
ae renga serge Alternator sets essential. | working conditions. | esliaeation® naa eee should be vats 
—— ~~ —— of training in | Applications should give details of training and| THE WORKS MANAGER, THE AEROGRAPH 
po a Ab cy me creer Ms be al = | ex rience, and should state salary required—-| COMPANY, LTD., LOWER SYDENHAM. 
Sar caaesteaes. Permanent appointment | BOX M 262, Offices of ENGINEERING. LONDON, 8.E.26. M 279 
with staff privileges, including Life 
Assurance and Pension Scheme, after 
ge ed period.—-Write, confidentially, | 
ull details to MANAGER, DIESEL | 
| 
| 


higher national certificate level. 
apprenticeship on medium speed Diesel 


qualifications to ordinary but, nr ggg = The work of the department is being progressively 
bey and this appointment represents a con- 
| siderable opportunity for the right man. 





TRACTION DEPT, 31, BEDFORD 
SQUARE, W.C.1. M 252 


HEAD WRIGHTSON & CO., LTD., 
(McKee Iron and Steel Division) have several vacancies for 
STRUCTURAL AND MECHANICAL DESIGNER DRAUGHTSMEN 


(SENIOR AND - NIOR) for work on the design of Materials Handling, Blast Furnace 
and Gas Cleaning Plants. 


Applicants should preferably have experience of [ron and Steel Works Practice, but 
applications will be considered from draughtsmen wishing to take up this class of work. 
Excellent working conditions; five-day week; pension ee stating 
age, qualifications and salary required, to: —PERSONNEL MANAGER, REF. M.K./12, 
TEESDALE IRON WORKS, THORNABY-ON-TEES. M 158 











LEVER BROTHERS, 
PORT SUNLIGHT, LIMITED. 


If you have completed your National Service and | 
have graduated in Engineering or hold similar | eles 
qualifications, you may be interested in an appoint- | 


t a 
TECHNICAL ASSISTANT (A MANAGER/ENGINEER is required for 
Power Engineer. | Bulking installation in West Africa handling palm 
This position affords a valuable insight into | Ol. Candidates must be of good education with 
problems arising in connection with the Company’s | = ng ps per edn aes 
power stations, large steam, electricity and water are « metnvenance 8 | tures, etc., desirable but not essential. Good 
distribution systems, factory electrical plant and | preferably A.M.1.Mech.E., equivalent. Age | salaries will be paid to suitable applicants with 
factory instrument services, and involves technical, | 7° ~ 2 : gene : profit sharing bonus and superannuation schemes.— 
and cost control considerations. | The post is one of responsibility and involves | Applications in writing giving full particulars of 
Operational and maintenance experience in the contact with local authorities, also control of African | age, experience and salary required to be forwarded 
departments concerned will also be afforded, with a | panne — B ene | A \to the CHIEF DRAUGHTSMAN, W. J. JENKINS 
view t ; ion i . should include operatio cel ec 28, VIC STREET, LONDON, 
chuastons. a ee ee of steam boilers, engines and pumping plant and ¢ a EEE. Hy 'VORRveEn CrESee, | Lan 


; P : ; 8.W.1. 224 
The starting salary will vary according to experi- | Preferably of centrifuges, diesel engines and electrical 
ence, but, as an example, an applicant with post- 


oe Knowledge of Chemistry would be an 
graduate experience in engineering could expect a | ® 


vantage. 
minimum starting salary of £700 p.a. There is| Commencing salary will be in accordance with | 
provision for ———— increasing salary, an 











T to the Company's | DRAUGHTSMEN required for design and detail 
| work on Mechanical Handling Plant for Gas Works- 
abilities, | Power Stations, ete. Experience of this type of 
control: | work comprising conveyors and associated struc, 


or 


qualifications and experience, but not less than | DRAUGCHTSMAN Bag mg Te a 

attractive pension scheme and additional progress | £1500 per annum. In addition there are family | Se ie ae eee eaperiense * desirable, 
yments. | allowances, free furnished accommodation, and free | Siroaer week. Permanent pensionable position to 
Applications should be addressed to the— medical attention in Africa. First class passages suitable a: cant Special rate will be paid to 
Personnel Manager, Lever Brothers Port | provided. Tours in West Africa would be about | nan of PRT abitity out qualifications.— Write 
. “ ere a “ ; gd |21 months each followed by leave on full Pay. | stati: full particulars to the CHIEF ENGINEER, 
Sunlight, Limited, Port Sunlight, ( —_ There is an initial kit allowance of £75. Contributory STEWARTS & LLOYDS, LIMITED, BROMFORD 
255 | Pension Fund. . , , ; ROAD 

Bask -|TUBE WORKS, WHEELWRIGHT ’ 

| ag SPPIY, giving full details of experience to BOX | ERDINGTON, BIRMINGHAM, 24. M 268 


FERODO, LIMITED, CHAPEL-EN-LE-FRITH, 

manufacturers of friction materials, invite a 

cations for the following positions on the 
House Staff:— 

1. DRAUGHTSMAN-DESIGNER to design 
new test machine and new devices for the measure- 
ment of friction thereon. Candidates must have 
drawing office experience in design and stress work 
and should have at least an Ordinary National 
Certificate, and preferably a Higher National 
Certificate in mechanical engineering or equivalent. 
Ref. No. 5033/1. 

2. A TECHNICAL ASSISTANT to carry 
out investigations on the performance of test 
machines leading to the improvement of machines, 
testing procedures and methods of eneeennes also 
to organise special tests on proprietary brakes, 
clutches, overdrives, etc. Candidates should have 
at least an Ordinary National Certificate in Mech- 
anical Engineering. Ref. No. 5033/2. 

3. A TECHNICAL ASSISTANT to divide 
his energies, according to varying priority, between 
the two t of work specified above, i.e. part 
design a part experimental work. Candidates 
should have at least an Ordinary National Certificate 
in Mechanical Engineering. Ref. No. 5033/3. 

These are staff positions at attractive salaries and 





est 


ENGINEERS AND DRAUGHTSMEN 


THERMODYNAMIC, NUCLEAR ENERGY AND OTHER DEVELOPMENT 

MERZ AND MCLELLAN, CONSULTING ENGINEERS, are recruiting 
high calibre men for their Development and Research and other Departments, 
where they are expanding their work on new developments, includii advanced 
thermodynamic cycles for steam and gas turbines, and the use of nuclear oneesy 
for power production. Applications are invited from those with good technica 
qualifications including training in an appropriate field of engineering. ‘ 

Vacancies are for engineers who have some years’ experience on developmen 
or allied work in the same fields and also for junior engineers having these ane 
fications. Successful applicants would be given facilities, of which they woul: 
be expected to avail themselves, for learning the practice of the firm in power 
station design and construction. 

In addition there are the following further vacancies for which sone 
should have a sound mechanical or electrical engineering background. In the 
absence of the precise experience stated, applicants with equivalent experien« 
might be considered. E 

(1) Senior and Junior Mechanical Engineers for the Atomic Energy, a. 

General Engineering and the Test and Investigation Departmen = 
good engineering degree and experience of design and operation of larg 


boilers or of power station plant generally. : 
carry a pension.—Applications, quoting the appro- (2) Senior and Junior Draughtsmen for General Mechanical ay pam 
priate reference number, and giving full personal Department with O.N.C. or H.N.C. or O.N.D., and experience in powe? 


details including 


resent salary, should be submitted 
in confidence to 


HE PERSONNEL MANAGER. 


M 221 


station layout and the design of all mechanical y services. 

(3) Senior and Junior Electrical Engineers for - Power Station, General 
Engineering and Rotating Plant Departments. Good engpnaeeens * af 
and some practical experience of design, construction or operation 
electrical nt desirable. 

(4) Senior and Senier Draughtsmen for Electrical Engineering oy ern 
with O.N.C. or H.N.C. and a e : ience in layout of electr 

lant and substations although not essential. _ 

Wide ceaipeai of advancement with attractive initial salary according i 

qualifications and ability, Five day week; pension scheme. Interesting wor fom 

congenial atmosphere. The vacancies mentioned above arise both in the Neweas 


and Surrey Offices of the firm. full details of qualifications and 


Apply quoting reference “G" giving age, 
CARLIOL HOUSE, 








HYDRAULICS. Glasgow firm § specialising in| 
Centrifugal Pumps of all sizes and types has vacancies 
| for 


|SEVERAL MEN INTERESTED IN 
| HYDRAULIC DESIGN AND DEVELOP. 
MENT. Candidates should have training to 

| University Degree or Technical College Diploma 

| standard and have served an Engineering Appren- 

a ~~ A.M.1.Mech.E. is an advantage. 

} 


experi 


MERZ and McLELLAN, 


M289 


y dependi % 4 1 
| eupertonce.  Fensicn Senetae avalible. An expose NEWCASTLE-UPON-TYNE, 
jence is gained, these openings offer excellent 


MILBURN, MILBURN LANE, ESHER, SURREY. 


| opportunities for advancement for a man with 

| i able to translate his ideas into practical 
‘orm. 

| Applications stating training, experience and 

| salary © in writing to 

M 265 








y et. shou 
2061, PORTEUS & CO., GLASGOW. 
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Aluminium Wire is an excel- 
lent material for making all 
types of fastenings. It is 
available in alloys which pro- 
vide many degrees of strength, 
hardness or ductility. Alumin- 
ium is light and a pound 
provides about three times as 
many fastenings as the same 
weight in other metals. 
Aluminium resists corrosion 
and is very durable; also, 

it does not stain other 
materials. Where aluminium 
is used as a building material, 
remember that the best 
fastenings for it are made 
from Aluminium Wire. 


<ANCO ALUMINIUM WIRE IS SO VERSATILE 


ALUMINIUM WIRE & CABLE CO LTD 


Britain’s Largest Manufacturers of Aluminium Wire and Conductors 
Head Office and Works: PORT TENNANT, SWANSEA, GLAMORGAN 
Sales Office : 30 CHARLES II STREET, ST. JAMES’S SQUARE, LONDON, S.W.1 TRAfalgar 6441 
And at 6 LIVERY STREET, BIRMINGHAM, 3 CENtral 7629 





AP 210/240A 


BUNKERS 
and BATCH WEIGHERS 


COMPLETE HANDLING PLANTS 
SKIP HOISTS:CONVEYORS: BUNKERS 
ELEVATORS + BATCH WEIGHERS 


MECHANICAL EQUIPMENTS LTD. 


67-69 ST. PAULS STREET, LEEDS, | - TELEPHONE: LEEDS 31938 (3 LINES) 














| 
| 
| 


End beyond vision 

















PROGRESS IN ELECTRONICS 


Impedance measurements on @ 
radial ultrasome transducer 
developed for continuous 
cleaning processes. 




















Whenever a new research project is initiated, 
none can foresee its end. Even applied research 
with limited objectives is likely to open up new 
avenues which invite exploration. 

In the field of ultrasonics, modest beginnings 
have led to developments which few could have 
foretold. Mullard developed the first ultrasonic 
soldering iron for soldering aluminium. Now, 
from the same laboratory, have come other 
industrial applications which include ultrasonic 
drilling and ultrasonic cleaning of small 
engineered parts. 

These new inventions will influence the pro- 
duction techniques of many industries, bringing 
benefits in the shape of better products, cheaper 
products, and greater efficiency. And as the 
applications of electronics extend in scope, 
Mullard Research may well have a part to play 
in the future of your own industry. 







Mullard 


ELECTRONIC VALVES AND TUBES 


MAGNETIC 
COMPONENTS - SEMI-CONDUCTOR DEVICES - FINE 
WIRE . SPECIALISED ELECTRONIC APPARATUS 


MULLARD LTD . CENTURY HOUSE . SHAFTESBURY AVENUE . LONDON W.C.2 


MPs521E 


na 
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measuring R§M bearings 
ordinary instruments 


cannot show such accuracy 
For precision manufacture 
continually measured and checked to 
the finest limits there is nothing 
like Ransome & Marles ball or roller 


bearings 





























RANSOME & MARLES BEARING CO. LTD., NEWARK-ON-TRENT, ENGLAND 














EN 
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Somewhere down the line 
is a busy little station 



















—a receiving depot for an established 
system of transport which brings to a 
growing community the food, raw 
materials and manufactured goods 
essential to its existence. This is one of 
many with a vital purpose. 

Similarly, throughout the length and 
breadth of the land, are many “ electric ”’ 
substations like that shown below, dis- 
tributing essential power supply to these 
same communities. Much of the switch- 
gear is of “Ferguson Pailin” 
manufacture. 


We are specialists in the SWITCH- 
GEAR field, with a range of products 
stepping up from the medium voltage 
industrial type to the largest equipment 
in the “ MAIN” category for power 
stations and transmission systems. 


All receive the same expert attention 
throughout production—it is therefore 
well worth while to specify ‘“‘ Ferguson 
Pailin” when the need is for SWITCH- 
GEAR. 





Type OFS/IB3—/1kV extensible 
ring-main equipment for indoor 
or outdoor service. 


This ‘ FERGUSON PAILIN ’ type BV—11 kV metalclad switchgear, 4 
with adequate protection against fire risks, is designed for extension 
to similar, or other, switch units/isolators as required. Circuit- 
breakers are interchangeable, each contained in its own truck, with 


easy access for inspection and maintenance purposes. 


A typical type BV—I IkV switchboard. 


Ferguson Pailin LIMITED 


Member of the A.E.1. Group of C 
Head Of 


a 
for Switchgear 
. ° & Works: HR. OPENSHAW MANCHESTER 11, Telephone : DROyisden 1301 (Pte Branch Ex) 
NDO 


FFICE : Bush House, Aldwych, W.C.2 BIRMINGHAM OFFICE : Windsor House, 656 Chester Road, Erdington, 23 GLASGOW OFFICE : Central Chambers, 109 Hope Street, C.2 
REPRESENTED IN PRINCIPAL OVERSEAS TERRITORIES 








La 
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Perkins Type Pat) ie . ; 
hie of Morris Commercial S.A.B * . 
omnes OS Se 6-cylinder Petrol Engine Snoplinder OF Boe aie 





A.E.C. A173 7.7 lit Daimler 2} litre . A.E.C. A 217 9.6 litre 
6-cylinder od Engine ~ 6-cylinder Petrol Engine 6-cylinder Oil Engine 


ma AUT AAYIAYAC LAA Ena LoL” mm Oe F=3a1 ave F— 
by WILLIAM MILLS LIMITED 


FRIAR PARK FOUNDRY, FRIAR PARK ROAD, WEDNESBURY, STAFFS 
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- . DREDGING PLANT 


TO THE LARGEST DIMENSIONS 
AND CAPABILITIES 


PATENT CUTTER SUCTION DREDGERS, 
PATENT DIPPER DREDGERS, BUCKET 
HOPPER DREDGERS, SUCTION HOPPER 
DREDGERS, HOPPER BARGES, PIPE 
LINES, FLOATING CRANES, etc. 









on 











NEW BUCKETS, LINKS, PINS, GEARING, 
etc., supplied to existing Dredgers 


FLEMING & FERGUSON Ltd. 


SHIPBUILDERS & ENGINEERS, 


Are be oS AR tog au PAISLEY, SCOTLAND. 
24 YARD DIESEL-ELECTRIC DIPPER DREDGE OUTPUT : 148 cubic yards of silt and Phone: Paisley 4121. Teleg. Address: ‘“Phaniz Paisley.” 
built for clay per hour dumped to a radius of 


THE ROYAL IRRIGATION DEPT. SIAM. 72 feet and a clear height of 20 feet. meng Ys 


Telephone: LONDON Wall 4846 








| 








SHOR DH Os Dace ae ce coeSecnonanananenanananenenene 


M&W-GRAZEBROOK 


LIMITED - EST. 1750 
DUDLEY - WORCESTERSHIRE 


TELEPHONE: DUDLEY 2431-3 TELEGRAMS: GRAZEBROOK, DUDLEY 

















in the manufacture of 
extruded round, square and hexagon Brass 
Rods, in machining, hot stamping, high 
‘ensile and Naval Brasses. We manufacture 
to a wide range of specifications including 
Overseas Specifications. Delivery through- 
out the Country 


by 


— bade RODS Ee 


HOLMAN 
MICHELL 
& CO., LTD. 


Head Office & Works:- CORNWALL WORKS, 
ST. HELENS, LANCS 
TEL: ST. HELENS 4201-2-3-4 
Branch Works & WN. E. Area Sales Office: 
WAKEFIELD, YORKS. 
Also At:- BIRMINGHAM & GLASGOW. 
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Phbioob peePon 


STRATFORD 









PRECISION TOOL-ROOM LAF ee. thucdew te 


INTERNATIONAL 

66 ” 

MODEL B MACHINE TOOL 
Built in three sizes swinging 13-17-21 inches over bedways EXHIBITION, LONDON 


June 22 - July 6 


The Finsst Sothe tm its Class 





MANUFACTURERS 
OF THE 


Bostock & Bramley 


eo me Be ; NON METALLIC 
bf le SILENT GEARS 





the 


ON 


ND 
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(MACONIE 1) ANI > 
GLEE) 


7,000 Series Valve Positioners 


The illustration above, depicting the inside of a 
standard Masoneilan Series 7000 Positioner, 
shows more vividly than anything how the 
design achieves a splendid simplicity so much 
desired by the user: the number of moving 
parts has been reduced to an absolute minimum. 
This in turn means ease of maintenance— the 
the pilot valve is removed by two screws and is 


dismantled by one more. 

The characteristic ruggedness of the Crosby- 
Masoneilan instruments is present in the entire 
7000 Positioner range. Working levers are of 
stainless steel; any danger of pivot friction and 
lost motion are eliminated by using a flecstrip 
bearing. The instruments are designed to stand 
up to working outdoors. 


THE CROSBY VALVE AND ENGINEERING CO LTD 


CROSBY WORKS, EALING ROAD, WEMBLEY, 


MIDDLESEX, ENGLAND TEL! PERIVALE 6424 









> 


— 





EQUIPMENT 


FOR MARINE AND 
INDUSTRIAL PURPOSES 





Part of the installation at Winchester Hospital 


LIQUID FUEL BURNING 


Part of the installation at Messrs. Courage’s Alton Brewery 


The increasing use of Thornycroft Liquid Fuel 
Burning Equipment both for Marine and Industrial 
installations indicates appreciation of its special 
features—safety and simplicity in operation and 
a high standard of workmanship; up to 3,500 
seconds fuel oils can be burned cleanly and 


efficiently. 


For full particulars, write for a copy of publication 
SEB.89A in which will be found a questionnaire 


for completion and return to us. 
















JOHN I. THORNYCROFT & CO. LIMITED, WOOLSTON WORKS, SOUTHAMPTON 























BROTHERHOOD 
STEAM TURBINES 


Wide range — All types. 
Over 40 years’ experience. 
Hundreds in hand— 
thousands in service. 





BROTHERHOOD 
COMPRESSORS 


Air, Gas and Refrigerating. 
The widest range in the British 
Empire — made to sult your 
requirements. 

Thousands in service. 





BROTHERHOOD 
GENERATING SETS 


Turbine driven up to 11,000 kW. 
Engine driven up to 340 kW. 
Scores in hand, hundreds 

in service. 





BROTHERHOOD 
REFRIGERATING PLANT 


Ammonia, CO, Freon, Methyl 
Chloride, SO,. Wide range — 
single and double acting — one 
or more stages. 

Made to measure for 

special duties. 





BROTHERHOOD 
STEAM ENGINES 


High speed Vertical 
up to 500 B.H.P. 
Many in hand and 
hundreds in service. 





BROTHERHOOD 


COOLING TOWERS 


All types. 
Nearly 50 years’ experience 





also Manufacturers of all kinds of 


PLANT TO CUSTOMERS’ OWN DESIGNS 


WHY NOT SEND YOUR PROBLEMS TO US? 


We shall be pleased to investigate them confidentially 
without commitment. 


TBROTHERHOOD 


STS FOR NEAR 
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CMe WIDEST \ 
STEEL SHEETS \ 



















SMITH &€ M-LEAN - LTD 
879 WEST GEORGE ST-GLASGOW - C:? 
‘PHONE CEMfral O442-'GRAMS “CIVILITY" GLASGOW 











‘RU hes 
SURFACE ROUGHNESS 


COMPARISON SPECIMENS 
to B.$.2634/) 
1955 


SURFACE 


ROUGHNESS 
SCALES 





are supplied as Inspection Sets or Pocket 
Sets with rectangular specimens. 


Single standards are also available in 
Stainless Steel or Hardened Carbon Steel 
to compare every type of machining from 
| to 1,000 pin. C.L.A. in accordance with 
B.S.S. 1134/1950, and the NEW B.S.S. 
2634/1955 (Cylindrical specimens). 





RUBERT & CO. LTD. 


Chapel St., Levenshulme, Manchester, 19 
Telephone: RUSholme 4613 
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. . for the utmost efficiency 


in lubrication . 


THERE IS A PRICE 
TO PAY 


The Purolator ‘Micronic’ filter will provide 
the most efficient filtration possible, and its 
large-area specialized paper element results 
in the perfect compromise 
between maximum flow and 
the size of particle arrested. 


BUT:—this efficiency means that 
more of the impurities are arrested 
so that it is inevitable that the time 
when they cause the flow to be 
diminished arises sooner than with 
less efficient filtration. 





Therefore—to obtain the most 
efficient filtration be prepared to 
change the element more often. 





| THE WELLMAN BIBBY CO. LTD. | 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.I |. ‘MICRONIC’ OIL FILTER 


| : Registered Trade Marks : ‘Purolator,’ ‘Micronic’ 
| | 
| Telegrams: COUPLINGS, SOWEST, LONDON Telephone : ABBey 1194 








MOTIVE PRODUCTS COMPANY LTI 





—— LEAMINGTON SPA, ENGLAND 


A complele targe of 
PEGSON pumps 
jot ah prtpooses 


*SELF-PRIMING CENTRIFUGAL 
* DIAPHRAGM * PLUNGER 








THE VITAL POINT in any \ TRAN 

power plant is where the _O icp) He )) 
shaft of the driving unit links a ih iy | | } W ) 

up with the shaft of the unit ic, / /%. SIA 
driven. Vibration, shocks al | a a : 
and stresses resulting from ae { | - 


(Cit ia if | 
misalignment at this point ee aaa 
are reflected in loss of power pt VY | \ 
and, eventually, by serious ew 
breakdowns. Unless checked, accumulative shocks and stresses passed from unit te 
You can safeguard your plant unit will result in rapid deterioration of plant. 
by fitting Steel-Shaw flexible YDS 
couplings between units. 7 {€ ») 
Steel-Shaw couplings counter 1} 
misalignment, absorb vibra- Be 
tion, and assure cheaper snail tf ran . 
running and better perform- f f Hf (+1 

| 

















ances. ee. | f 








ee a A Steel-Show Flexible Coupling cbsorbs 


‘TIEEL-JHAW | [alleles 


Flexible Coupling 
ONDON OFFICE: Iddesleigh House, Caxton Street, $.W.! . Tel.: Abbey 2373 


“OTTISH OFFICE: 7 Lister Road, Hillington Industrial Estate, Glasgow. ° Tel.: Halfway 1800 STEELE & COWLISHAW LTD., Dept. 17, COOPER ST, HANLEY, en ee 


lillie 


The 








Built within The Bentley Group by Write now for 


PEGSON LTD., COALVILLE, LEICESTERSHIRE 





lustrated 
brochure No.!227 











if 
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STEEL 
CASTINGS 


Produced by Electric Are 
Process and Modern Plant 











Sep « ec 
: ° Cat the stress and strain 
Rolling Mills - Melting | from spring calculation 
Plants - Engi neers, etc. With a ‘Ratelifie’ Spring Calculating Slide Rule 
* * Scales allow all calculations involved in the design of helical tension 
We cou supply M AC H IN E D and pa springs to be made ssieand setting! 
ealea required * Upper slide for stress and load calculations ! 


* Wahl’s stress correction calculated quickly ! 


* The rule is essential to engineers and draugittsmen, is soundly con- 
structed and supplied in a strong case complete with instructions. 


W. SHAW & Co. | TD. * Price £3. 3s. 0d. Send for one to-day. 
WELLINGTON STEEL FOUNDRY | e 
MIDDLESBROUGH a kevclitfe 


(ROCHDALE) LTD. 








Tetaphone : Telegrams | Crawford Spring Works - Norman Road - Rochdale - Lanes 
3441 (P.B.X.) Wellington, iddlesbrough Telephone : 4692/3/4 Grams and Telex Number: Recoil. Rochdale 














Structural Steelwork 


TUS LES 







specialists in the design, 
fabrication and erection 
of structural steelwork 


New factory building for Messrs. William Cooke 
& Sons of Rotherham. 300 ft. x 120 ft. span. 


9) The County Primary School, Crosland Moor, 
Huddersfield. 











JAMES AUSTIN & SONS © LTD 


oa STRUCTURAL ENGINEERS - DEWSBURY - YORKSHIRE 
Telephone: 1750 (7 lines). Telegrams: AUSTINS DEWSBURY TELEX. 
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OPPERMAN GEARS LTD | 
OF NEWBURY 


_—— 





GEARED MOTORS 






SPEED REDUCERS 


ALL GEARING 
NEEDS 


0p PHAR 


Catalogues of appropriate 
items sent on request 








OPPERMAN GEARS LTD: NEWBURY: BERKS 
e& Phone: Newbury 1701! 
| NEWTON STREET, W.C.2. CHAncery 2291 


lale 


LONDON OFFICE: 





oo 








iPS Nouoe Ian eee 


NON-CLOGGING 
INVOLUTE TYPE 





1" to 3” Dia. Inlet. 


Capacities 24 to 12,000 G.P.H® 


Pe wo ee AN eS 








15 


raftsmen in Copper =——_ 


Mild steel radiator cover finished in stove enamel and 


fitted with: flat brass mesh, heavily chrome-plated. 


Supplied for. Marine and Industrial pury 


All description of Copper, Brass, Sheet Metal and 


Stainless Steel work. 


MARA 


*Phone : Dundee 81268/9 





ALEXANDER 


| Works: East Dock Street, Dundee. 


Ulta tS 


BOOT CLEANING 
MACHINES 






AS USED IN 
COLLIERIES 











For Water Cooling, Gas Washing, AND 
e Dust Laying and other purposes. aaa 
HOME 
LEDWARD & BECKETT a 
DEPT. E 
aiid ities GUMMERS LIMITED 
PARLIAMENT MANSIONS - . 
EFFINGHAM VALVE WORKS ROTHERHAM 
PHONE: ABBEY 5429 LONDON, S.W.I Telephone: Rotherham 4865-6-7 Telegrams: GUMMER, ROTHERHAM 
LONDON OFFICE: 38 VICTORIA STREET, LONDON, S.W.! Telephone : London Abbey 6473 
EX. 





le 
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Wiustration shows 150-tor 

Press Brake in the works T 
Steel Equipment Company Led 
West Bromwich. This Press Brake 
is fitted with punching tools and s 
in Operation punching Ifin. by {4 
by gin. Mild Steel Angle with 62— 2, 
dia. holes in one operation 

BRITISH THROUGHOUT 

There are also BRONX Guillotines 
—Plate Bending Rolls—Cold Rolling 
Sheet and Strip Milis—Slitting and 
Coiler Units—Sheet Levellers 
Write for Catalogues. 


etc 


@ro- forming sections in all metals, in all thicknesses, up to 20ft. 
wide—Bronx Press Brakes are faster and more versatile than 
folding machines and can be tooled 
for punching (as illustration on left 
shows) or for shearing and notch- 

ing. Of exceptionally massive 
Gesign and construction — with 
guaranteed unbreakable fabri- 
cated solid steel frame—an 


outstanding advantage is their ; PRESS 
ability to take heavy over- i 

loads at bottom of stroke BRAKES 
without deflecting — the ; 
frame. Range of _ sizes BRITISH THROUGHOUT 


from 20 to 1,000 tons 5 
pressure. 


BRONX ENGINEERING CO. LTD., LYE, WORCS. 
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reliable, economical BULK CARRIERS TO THE COMMONWEALTH 
of supplies in liquid or powder form 


BUTTERFIELD ROAD TANKS are insulated 
as required, to maintain their contents at the 
correct temperature. For conventional 
chassis, the Butterfield method of girder 


mounting (tank. welded to frame, frame bolted 





to chassis) gives the greatest possible stability. 
If for trailer assemblies, Butterfield Tanks 

can be ‘ stepped ’ to avoid articulating gear, 
thus maintaining a low centre of gravity and 


preserving the streamlined effect. 






Fabricated in Stainless Steel Mild Steel & Aluminium 


W. P. Butterfield Limited P.O. Box 38 Shipley Yorkshire Tel 52244 (8 lines) 


Branches: LONDON Tel HOLborn 2455 (4 lines) BIRMINGHAM Tel EAS 0871 BRISTOL Tel 26902 LIVERPOOL Tel Central 0829 MANCHESTER 


Blackfriars 9417 NEWCASTLE-ON-TYNE Tel 23823 GLASGOW Tel 7696 BELFAST N.1 Tel 57343 DUBLIN Tel 77232 
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Made in sizes fin. to 4in. in Cast Iron, Cast Steel or Gun>Metal. 
illustration shows ‘** The Lancaster ’’ T Strainer, with element 
removable from top. 


Perforated Copper element, but Stainless Steel can be supplied if 
required. 













LANCASTER: TONGE LTV 


PENDLETON-MANCHESTER: ENGLAND 


Telephone: Pendleton 1484/5 /6 
Telegrams Pistons, Manchester” 








VIBRATORY ,EQUIPMENT 
Keeps Production Moving— 
Saves Time and Labour 


The efficient and economic 
handling of all types of 
material is of prime impor- 
tance in all industries. Magco 
have made a specialised study 
of this problem and have 
produced a wide range of 
vibratory equipment with 
capacities from ounces to tons. 





VIBRATING FEEDERS UP TO 600 tph. 
conveyors of any length. Perfect feed 
control and no maintenance. 


anc 


— — 





Wh) no ult our a oo nicadinith . é 
lechnica advisory i oe | 
departry or may Bee ae 
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FLOOR MOUNTED CONVEYORS ‘ 

types FU and FO (Tubular) built to any length or capacity. 
THE MAGNETIC EQUIPMENT CO. LTD. 
lake Vv 


ks, Portchester, 2, Hants. *Phone : Cosham 75025 
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N the U.S.A., Warner 
Electric Clutch-brakes start and 
stop the improved Robert Reiner Tricot Knitter at speeds 
approaching theoretical perfection for knitting. Actuation 
is so fast, precise and dependable that nine out of ten needle 
marks are eliminated. 

Warner Electric Clutches and Brakes, now manufactured 
in England, set a new standard for controllability and speed. 
Their uses are legion, and just as they help to improve the 
loveliness of lingerie, so they can improve a multitude of 
products through the introduction to industrial machinery 
of new flexibility in design and a new controllability of 
operation. 


Warner may be able to take you a step nearer to 
automation — ask us. 






PSUS st. HELEWS AUCKLAND, 
CO. DURHAM 


Cables : Solenoid, West Auckland 


ELECTRIC BRAKES & CLUTCHES 


are manufactured in Great Britain under licence by : 


Telephone : Wet Auckland 317 (4 lines) 





Westool also make Coils, Coil Winding Machines, Transfwrmers, A.C. & D.C. Solenoids, Grinders, 
Small Motors Vibrators, Air Couditioners, etc. 





Tie 1S 


i> > 
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TELEPHONE: EDGBASTON 3508-9. TELEGRAMS: “ OLDENS” BIRMINGHAM 


of The Goss Printing 
Press Co. 


YOUNGS (LIFTING APPLIANCES) LIMITED = — ; 
RYLANw STREET WORKS BIRMINGHAM 16 


Photograph by courtesy 
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Reid 
Gears 








IN THE ‘NEWS’ 


SPECIAL GEAR DRIVES FOR 


GOSS PRINTING PRESSES 


toward providing maximum 


* Write or ’phone Johnstone 86r for full 
details of the Reid Gear Cutting Service. 


Send for our leaflet telling you all about the Reid Service. 


ae 
Reid Every type — every size for every need 





In every branch of engineering and industry, REID precision cut gears contribute 

i i efficiency in mechanical drives. i 
industry REID Gears are used in the Goss ‘ Headliner’, the world’s most 
up-to-date printing press. They include spiral, helical nickel alloy driving gears, 
worm and other types. Because of the high standard of requirements in the 
printing processes gears must of necessity be of the finest accuracy. REID 
Gears successfully meet this need. 


In the printing 











THE REID GEAR CO. LTD., LINWOOD, Nr. PAISLEY. 





BRABY are strategically placed... 


to 





supply industry with FABRICATED PLATE AND SHEET METAL WORK 


There is a BRABY factory within easy reach of every British 
industrial centre. This means a lot—closer contact is maintained 
during manufacture, transport problems are eased and a great 
deal of time and trouble is saved by our customers. Braby 
have been manufacturers of fabricated plate and sheet metal 
work of all descriptions for more than 100 years. 


We welcome your enquiries. 


§ ciascow 


BRABY 





( 
| 


Hot-dip galvanizing to the trade. 





FREDERICK BRABY & COMPANY LIMITED 


FA 





»oytER OFFICES: 110 Cannon Street, London, E.C.4 (Export). TELEPHONE: MANsion House 6034 


Head Office: 352-364 EUSTON ROAD, LONDON, N.W.1. TELEPHONE: EUSton 3456 
rories aT: London Works, Thames Road, Crayford, Kent. TELEPHONE: Bexleyheath 7777 
Havelock Works, Aintree, Liverpool, 10. TELEPHONE: Aintree 1721 
Eclipse Works, Petershill Road, Glasgow, N. TELEPHONE: Springburn 5151 
Ashton Gate Works, Bristol, 3. TELEPHONE: Bristol 64041. And Falkirk 


Queen's Buildings, 10 Royal Avenue, Belfast. TELEPHONE: Belfast 26509 
Palace Street, Plymouth. TELEPHONE: 62261 





ae BRABY 
BRABY 


FALKIRK 


LIVERPOOL 


i 


<r a 


BRABY 


BRABY 
LONDON 
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Hymatic undertake the design, 

the development and the precision production of 
pneumatic, hydraulic and electro-magnetic valves, 
actuating mechanisms and air compressors. 

We welcome enquiries. 
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MILLS “OILAULIC” 
PRESSES 


...for applications where 
a sustained and uniform 
load is to be applied 












Mills Press equipped 
to insert tubes in 
axle cases 


Sole Agents:— 


ALFRED HERBERT LTD. 


FACTORED DIVISION, RED LANE WORKS 
COVENTRY 
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Standard machines from 3 to 250 tons are now 
operation for:— 

STRAIGHTENING, 

BENDING, 

ASSEMBLING, 

DRIVING and WITHDRAWING ARBORS 
GENERAL FITTING, 
PUSH BROACHING, 

SQUEEZE RIVETING, 

COINING, 
PIERCING, 
MARKING, 

and PRESSINGS. 





SAFER with... 


SIEBE, GORMAN 


IN DEEP-SEA DIVING, 
rescue work, mining, quarrying. 
firefighting, and similar hazardous 
activities everywhere, Siebe, Gorman 
equipment is safeguarding life and 
health. 
Here are some typical applications ; 
SELF-CONTAINED BREATHING APPARATUS 
Oxygen and compressed air types. 
OXYGEN RESUSCITATION APPARATUS 
for asphyxia, electric shock etc. 
SMOKE HELMETS 
and masks of all patterns. 
PROTECTIVE CLOTHING 
of every description. 


| Established 1819 
SIEBE GORMAN & COL NEPTUNE{WORKS 
Y CLE aM ii Telegrams : Siebe, Chessington 


DAVIS ROAD 





CHESSINGTON SURREY 


Telephone : Elmbridge 5900 


‘G 
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For remote operation the Rocking Lever gear 
(as shown) eliminates the low mechanical 
efficiency of the Spur type. 


COCKBURNS LTD - CARDONALD :; 


GLASGOW S.W.2 


SERVICE AND MAINTENANCE DEPOT AT 45 BACK UNION ROAD, FISH [QUAY, NORTH SHIELDS 








That THERMOLIER unit heaters maintain 
uniform temperature in industrial 
buildings efficiently and economically 

is proved by the extensive application 
throughout the industrial field of heating 





@ Write for descriptive literature. 


... goes a long way with 


the Thermolier 
MATHER & PLATT LTD- 


ARK WORKS + MANCHESTER 10 


UNIT HEATER 
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it off the floor! 


In the production line of a factory every 
component has a value which increases as it 
passes through each process. But while it’s 
lying about idle, waiting to be moved by 
hand from one place to another, its cost 
starts to catch up with its value until it 
ceases to be an asset. 


Components must be kept on the move and off 
the floor, not by costly and inconvenient 
manual methods, but by one of the many 
types of mechanical handling equipment that 
occupy little or no floor space and can move 
parts horizontally or vertically to any part 
of the shop. 


It’s a fact that mechanical handling can 
do more for production than any other 
factory technique. This is only one of the 
many ways in which Electricity is playing a 
vital partin the drive for greater productivity. 


Electricity for Productivity 


Ask your ELECTRICITY BOARD for advice and 
information, or get in touch with E.D.A. They 
can lend you, without charge, films about the 
uses of electricity in industry. E.D.A. are also 
publishing a series of books on Electricity and 
Productivity. Titles now available are: Electric 
Motors and Controls, Higher Production, 
Lighting in Industry, Materials Handling, and 
Resistance Heating. Price 8/6, or 9/- post free. 


Issued by the 
British Electrical Development Association 
2 Savoy Hill, London, W.C.2 
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PUMPING 
PLANT 


FOR COMBINED WATER 
SUPPLY AnD IRRIGATION 
SCHEME IN 
SOUTHERN RHODESIA 


Water obtained from the Hunyani Poort 

dam, constructed on Lake Mcllwaine, is 

supplied to the City of Salisbury, and toa 

general irrigation scheme on the Hunyani 
River. 














Shown in the upper illustration is the plant at the main pumping 
station situated near the Hunyani Poort dam. It comprises 
two Allen 2-stage double-suction centrifugal pumps, each 
designed to deliver 400,000 Imperial gallons per hour to a 
booster station against a total head of 476 feet. The pumps are 
directly driven by 1,250-h.p. synchronous induction motors at a 
speed of 1,500 r.p.m. 


The booster station plant at Warren Hills, shown in the lower 
picture, pumps the water to the municipal reservoir at Salisbury, 
to meet the City’s demand of some 5,500,000 gallons per day. 
The distances between the two pumping stations, and from the 
booster station to the reservoir, are 81,000 feet and 33,600 feet 
respectively. 


Each of the two booster pumping units comprises an Allen 
single-stage double-suction centrifugal pump, designed for a 
normal duty of 400,000 Imperial gallons per hour against 330 feet 
total head. These pumps are driven by 880-h.p. synchronous 
induction motors at a speed of 1,500 r.p.m. 


The electricity supply for all the pump motors is 3,300 volts. 


Specialists in complete Waterworks Pumping Plant installations 


ENGLAND 
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THE AIRSCREW deed Book 


the companion volume to the well-known Blue Book. 











in addition to giving full particulars of the 
Airscrew ranges of forward curve and paddle 
blade fans, has valuable general design 


information in the introductory section. 














Al R SC RK E W a complete fan service for industry 


To get your copy of the Airscrew 
SURREY 


vaso-dandhil ar sank s Suan te THE AIBSCREW COMPANY & JICWOOD LTD - WEYBRID’E - 


‘etter-heading or send a Trade Card to: 
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The span of a century has seen the development of metal melting 
from the early slow, manually controlled and operated process to the exact 
metallurgical science of present-day crucible melting. In this period also 
The Morgan Crucible Company has grown to a unique position, a position 
in which the products, parts and pieces they develop and manufacture are 
essential, either directly or indirectly, to every industry throughout the 
world. Crucibles were used by the iron founders of a century past; today the 
foundry trade acknowledges the value of Morgan Crucible products —and 
the future will not ask in vain from the technologists and craftsmen who 


will use the knowledge and skill accumulated these past 100 years. 























































































































CENTENARY 





carbon and graphite —electrical, chemical and mechanical; crucibles, 
furnaces, refractories; radio parts, and sintered metal products. 


TH MORGAN CRUCIBLE COMPANY LTD., BATTERSEA CHURCH ROAD, LONDON, S.W.11 
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New Stockton Pipeworks 


uses Lincolnweld 
EXCLUSIVELY! 


Throughout the new Stockton Pipeworks 
of Messrs. South Durham Steel 

and Iron Co. Ltd., the Welding equipment 
has been entirely supplied by Lincoin. 


G 










Opened by the President of the Board of Trade, this plant 
‘is the only one of its kind in the United Kingdom and 
Western Europe capable of manufacturing steel pipes to the 
length and diameter required to meet increasing world demand’ 

‘ (Middlesbrough Evening Gazette). 

It has been equipped with three Lincolnweld twin-are Fully 
Automatic Machines fitted with twin feeds for the electrodes, 
for automatic submerged-are external welding, and with four 


Manual Lincolnweld M.L.2 automatic machines for internal 
welding by the Automatic Submerged-arc process. X-ray inspec- 
tions are carried out at each stage of the pipe manufacture. 

One of the first contracts secured—the £4,300,000 orde! 
for 75,000 tons of special pipe for transmitting natural gas ove! 
250 miles of Canada—will be, in common with the whole of th: 
South Durham Steel and Iron Company’s pipe output fro! 
these works, exclusively Lincolnwelded. 








DUNICOUNIW ESD, 


Fully Automatic Submerged-Arc welding Equipment 


LINCOLN ELECTRIC CO LTD+WELWYN GARDEN CITY -.-HERTS-WELWYN GARDE 920 
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BLANKING 
& DRAWING 
PRESSES 


STRIPPING 
& SETTING 
PRESSES 


FORGEMASTER 
HIGH SPEED 
FORGING PRESS 











HOT-BRASS 
STAMPING 
PRESSES 


Forgemaster... 


e GREATER ACCURACY 


@ INCREASED PRODUCTION 
e REDUCED TOOL WEAR 


e LOWER MAINTENANCE COSTS 


PRESSES 
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A great new partnership! Arpic 
Engineering—one of the fore- 
most manufacturers of portable 
compressors—is now a part of 
the Atlas Copco Group of Com- 


panies. This will result in t :e 
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mutual pooling of production 
resources and technical ideas, 
and in the increase of existing 
world servicing facilities. Read 
on, about the advantages this 


‘vill bring you.... 


Turn to next page 
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Now that Arpic are part « 


G 


the Atlas Copco Group you wil! 
be able to choose a compressor 
from one of the biggest ranges 


of portables in the world 


Atlas Copco manufacture a wide range of portable compressors, but not a com- 
plete range. This also applies to Arpic. However, the new combined range of portables 
is one of the most comprehensive in the world. From one source you can now choose 
portable compressors with air deliveries ranging from 36 to $50 cubic feet per minute. 


From the smallest to the largest, and all sizes in between. Portables for any operation, 


any climate and any altitude. 


INCREASED PRODUCTION FACILITIES WILL SPEED DELIVERY 


Now that Atlas Copco and Arpic are one, their various plants will be at the disposal 
of a common direction and a combined team of production engineers. This dov«‘ail- 
ing of facilities will mean increased production, as well as earlier, more reliable de! very 


dates for all types of compressors. It will also speed maintenance work and the s' »ply 
of spare parts. 








I 
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The compressors formerly sold under the Arpic name will henceforth be known 
a Atlas Copco Compressors, Type Arpic. They will continue to be manufactured and 


a.sembled at the plant in Antwerp, one of the biggest and most modern of its type in the 


world, and at an up-to-date plant in Glasgow. 


POOLING OF TECHNICAL IDEAS WILL IMPROVE THE DESIGN OF COMPRESSORS 


Both companies gain much by the pooling of technical information. You can expect, 
in the future, positive improvements in the design of all types of portable compressors. 
Atlas Copco and Arpic will now have access to the many outstanding technical features 
both companies have developed over the years. The new range of portable compressors 
will be more than comprehensive. It promises to be the most advanced and most reliable 


in the world. 


AN EXTENDED WORLD-WIDE SERVICE 


Arpic bring to Atlas Copco the services of something like 30 overseas depots. There 
will now be a total of 80 Atlas Copco companies or agents selling and servicing the new 
range of compressors all over the world. This reorientation greatly extends the on-the- 


spot service available to users. 


The Atlas Copco Group of Companies 


Compressed Air Engineers * Now incorporating the ARPIC Companies 








For further details about the new range of com- 
pressors and the increased servicing facilities, write 
to your local Atlas Copco company or agent or to 
Atlas Copco AB, Stockholm 1, Sweden 
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We are able to supply, from stock, a full range 
of Standard Plate Type Mild Steel Flanges for 
pressures ranging from §1 p.s.i. to 450 p.S.1. 


Non-standard Flanges manufactured to 
specification. 


For details of standard dimensions write for 
List No. EG 905. 











G. A. HARVEY & CO. (LONDON) LTD. 
Woolwich Road, London, S.E.7. Telephone : GREenwich 3232 (22 lines) 
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Electrical Equipment 
for Railway Service by 


Associated from the first with progress in railway electrification, The 
British Thomson-Houston Co. Ltd. now has over half a century of electric 
traction experience in Great Britain and overseas. London’s first ,tube 
trains were supplied by this Company, while the contract for the whole 
electrical sub-station and track-section cabin equipment for the extensions 
to the Liverpool Street-Shenfield electrification to Chelmsford and Southend 
(Victoria) has been awarded to BTH—the first order for inter-urban line 
electrification since the war. 

As main contractors, BTH recently supplied ten 1,000 h.p. mixed-traffic 
diesel-electric locomotives for the New South Wales Government Railways, 
and provided traction control equipment for the 106 coaches of the new 
Toronto Subway, Canada (a repeat order for 34 control equipments has 


since been received). 
. : a ' 
i \ ’ \ ‘ iat? ims... 
’ \ \ 
eles) .\ : 


x 


\ 


\, 





\ 
<r — 


el 








BTH are leading manufacturers 
of sub-station and rolling stock 
electric equipment; their engineers are 
wailable to discuss any aspect of electric or 
‘ diesel-electric traction and other transport 
I ants. ee aes or f san uae requirements for any part of the world. 


wan glenn . y — ps =“ i 7 

BRITISH THOMSON -HOUSTON 
THE BRITISH THOMSON-HOUSTON COMPANY LIMITED + RUGBY + ENGLAND 
Member of the AE! group of Companies 


A4927 
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squirrels use paws 





but lucky people use J&E Hall 
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JaE Hall Ltd. 


DARTFORD KENT Tel. Dartford 3456 


lifts and escalators 
10 St. Swithin’s Lane London EC4 Tel. MANsion House 9811 
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The E S C Spring Plant is one 
of the most modern and 
highly mechanised in the 
World. All stages in manu- 
facture—from steel making to 
finished spring — are carried 


out within our works. 


Photograph by courtesy 
of Metropolitan-Cammel! 
Carriage and Wagon Co. Ltd 


A century’s spring production experience 
ensures the dependability of E S C Springs. 








ENGLISH STEEL SPRING CORPORATION LTD. 
River Don Works, Sheffield 


A WHOLLY OWNED SUBSIDIARY OF ENGLISH STEEL CORPORATION LTD. 


hs. 
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power 


station 
built 


in South 


Africa 
since the war 





The Vierfontein Power Station of the Electricity 30 MW turbo-alternator set was commissioned, 
Supply Commission of South Africa, the largest 


and since then eight similar sets have been put 
Lo be built in the Union of South Africa since the into service. A tenth set is now being erected 
war, will have an ultimate generating capacity which will be followed by a further two sets 
of 360 MW now in course of manufacture. 
| In May 1953 che first “ENGLISH ELECTRIC CHEAP POWER 


Standing on one of the world’s most famous 
coalfields, the station is expected to produce 
power at the lowest cost in South Africa. The 
low cost of fuel combined with the high efficiency 
of ‘ENGLISH ELECTRIC’ plant provides an abun- 
dance of cheap power for the exploitation of 
another section of the greatest gold producing 
area in the world. 

The turbines, which are the latest 
“ENGLISH ELECTRIC’ two-cylinder tandem com- 
pound type running at 3,000 r.p.m., are designed 
for steam conditions of 600 p.s.i.g., 825°F. at the 
turbine stop valve. The maximum economic 
rating of the generating sets is 30 MW. 


? ENGLISH ELECTR 


steam turbines 


Tue ENGLISH ELECTRIC Company LIMITED, 














QUEENS House, KINGSWAY, LONDON, W.C.2 
Steam Turbine Division, Rugby 


WORKS: STAFFORD * PRESTON RUGBY + BRADFORD + LIVERPOOL 


ACCRINGTON 
ST.17 €6 
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UNITED STEEL STRUCTURAL COMPANY LIMITED 


Associated with The United Steel Companies Limited 


SCUNTHORPE - LINCOLNSHIRE 


, USS 15 


he. 
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This crame has 
everything plus 


ELECTRIC TRANSMISSION 


Independent electric motors provide power for all Coles crane 
motions. Accurate, time-saving creeping speeds and smooth 
acceleration result. Profit-consuming maintenance is reduced to 
a minimum by dispensing with complex gear trains and clutches, 


and a simple open superstructure design permits easy access to 


all components. 


Demonstrations, technical advice, and prompt after-sales service 


are all at your disposal. May we have the pleasure of offering 


you one or all three. 


THE NAME THAT CARRIES WEIGHT 


Designed, manufactured and marketed by:- 
STEELS ENGINEERING PRODUCTS’ LIMITED 


Sunderland, England Tel: 5628! (10 lines) Grams: Steel, Sunderland 


SALES AND SERVICE: London: 6 Avonmore Road, W.14 


Birmingham: 39 Thorp Street, 5 
Manchester: 153 Oxford Road, 13 


Newcastle: Brunswick House, Br nswick Place - Glasgow: 235 Bath St., C.2 
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\. HOT GALVANIZING PREVENTS RUST 


* 
Ni 
\ ASK ANY SAILOR ABOUT RUST—he knows the dangers of rust on ships. What 
\ \ he may not know is that the surest means of preventing rust is hot galvanizing. Hull 
‘ plates to handrails, anchors to davits—all need galvanizing. In fact, wherever steel 
\ \ is used . . . in factories and mines, on railways and farms. . . there is no substitute for 
3 \ hot galvanizing. The tenacity and durability of hot galvanizing ensure lasting 


Protection in Depth 


\ Ng protection with minimum maintenance. 


Hot galvanizing gives defence in depth. The firmly alloyed zinc keeps out rust— 
tightly sealing crevices and seams. And if the coating does get damaged the steel still 
won't be attacked because the zinc protects it sacrificially. Hot galvanizing saves steel 
—by eliminating the need for large corrosion allowances and the replacement of 


rusted parts. Hot galvanizing resists normal atmospheric conditions twenty times 
better than steel. 
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The Hot Dip Galvanizers Association, 
a non-trading body, welcomes enquiries. 
Write to 34 Berkeley Square, 

London, W.1 


Tel: Grosvenor 6636 Z) 
Member of the Zinc Development Association 


_ Hot Dip Galvanizers Association 
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ANY WEEDS 





We: 


ET. 
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IN YOUR WORKS? 


“Weed —says our Dictionary —‘*‘ PLANT not valued for use or beauty —cumbering the 
ground — hindering growth.” And that’s the sort of PLANT we're after, for Scrapping. 
If you’ve got any, don’t let it stay put. Tell us about it. We'll dig it out, break it up 
and hurry the resultant SCRAP to the Steelworks that need it so badly. 


DISMANTLING AND DEMOLITION DEPARTMENT 
RAW MATERIALS DIVISION 





—. 
THE 
| 
‘ b00 


SONS ANDB COMPANY LIMITED 








Established 1834 


BROADWAY CHAMBERS, LONDON, W.6 + Telephone: Riverside 4141 + Telegrams: Coborn, Telex, London 
And at 600 Commercial Road, E.14 + Bidder Street, Canning Town, E.16 - Bath - Belfast - Birmingham - Hebburn-on-Tyne Leeds 
Luton - Manchester - Sheffield - Swansea 
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The best of two worlds is combined 
in “TRUSHANK’ — the latest 
refinement to the famous range of 
‘Mushet’ brands high-speed steel 
twist drills. 


The precision ground taper shank 
ensures an accurate fit in the socket, 
whilst the body of the drill retains 
all the advantages of steam temper, 
with its distinctive blue-black oxide 
coating. 


Order ‘ TRUSHANK ' now to prove 
their greater efficiency over a longer 
and trouble-free life. They cost no 
more. 
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DOUBLE MUSHET 
HIGH SPEED STEEL 
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TWIST DRILLS 


WORK 5 





STAND No. 323 


INTERNATIONAL 
MACHINE TOOL 
6 


n new feature 


BRIGHT SHANK 


Precision ground for 
accurate drilling. 


STEAM TEMPER 


Stress free, reduces friction 
and resists corrosion. 





EXHIBITION 195 
OLYMPIA 


LONDON 
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MOTORS 
Standardised 
fixing dimension 
motors. 


CONTROL GEAR 


Desk for control 
of a planer. 


MOTORS 
Screen protected 
Type RS motor. 


MOTORS 


=? Type Q Motors for 
“=| general industrial 
purposes. 


CONTROL GEAR 
Safety lighting set. 


STARTERS 


Hand-operated oil- 
break starter, 


ti ey 
ny X-RAY 


—. 

5 EQUIPMENT 

= For all industrial 
applications. 


We shall be pleased to ses you at our stand No. 
643 at the International Machine Tool Exhibition 
Earls Court, London, 22nd June 6th July. 


PLive UPPrOn 


IN MACHINE SHOPS, as in every sphere of 
industry, Metropolitan-Vickers are in the forefront of Electrical 
progress. Many advances in the design of drives and controls 
for machinery owe their origin to the research, enterprise and 


experience of this great organisation. 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER, 17 


VUember of the A.E.1. group of companies 
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You can rely on ““BROOM WADE” 


In the largest quarries in Britain, in fact all over the world, 
“BROOMWADE” compressors and pneumatic tools are busy quarrying 
the raw material for the construction of many of the largest civil engineering projects. 
But, not only does “BROOMWADE?” pneumatic equipment serve such 


activities, it also helps to build bridges, railroads, transport vehicles, ships and aircraft. 
To increase production and speed construction 


YOU CAN RELY ON 


*“BROOMWADE”’’ 


Air Compressors & Pneumatic Tools 
BROOM & WADE LTD., P.O. BOX No.7, HIGH WYCOMBE, ENGLAND. Tel: High Wycombe 1630 (10 lines) Grams: “Broom”, High Wycombe 
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Oiling the wheels of industry— 
PUBLIC WORKS CONTRACTOR> 


For every modern industrial process there is a specialised grade of Sea Shell Lubricant. 


leadership in lubrication 





Copies of this advertisement (in colour) can be obtained trom Shell-Mex and B.F 
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Problem No. 1 


When oxygen blowing was introduced in these electric arc furnaces, 
smoke and heat filled the building down to floor level, making the 
furnace men’s job difficult, and the crane driver’s impossible. The 
problem here was to remove this smoke and excessive heat. After a careful 
survey Colt solved the problem by extracting through the Giant COLT 
Continuous S.R. Ventilators in the roof, replacement fresh air being 
provided by COLT Clear Opening Ventilators in the walls. This is one 
of eleven different installations we have surveyed and installed for K. & L. 
Steelfounders and Engineers Ltd., and they are but one of the 9,000 major 
industrial and commercial organisations with ventilation systems planned 
and installed by Colt. 

Whatever your problem, be it heat, fumes, smoke, steam or condensation, 
Colt can clear it. 





Smoke and fumes from Electric Arc Furnaces 
being extracted through Colt Continuous-Extract 
Natural Ventilators at K. & L. Steelfounders and 
Engineers Ltd 


Colt cater for all ventilation problems. Send 
for our free booklet to Dept No. T.1, 


VENTILATION S) 


COLT VENTILATION LTD’‘SURBITON:‘SURREY 
TELEPHONE: ELMBRIDGE 6511/5 


U.S.A. Subsidiary: Colt Ventilation of America Inc., Los Angeles. 
Branches at: Birmingham, Bradford, Bridgend (Glam.), Bristol Coventry, Agents in: Australia, Belgian Congo, Canada, Cyprus, India, Indonesia, 
Dublin, Edinburgh, Glasgow, Liverpool, London, Manchester, | Madagascar, Malaya, Mauritius, New Zealand, Pakistan, Portugal, 


Newcastle-upon-Tyne, Sheffield, and Warwick. North and South Rhodesia, and South Africa. 
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UP TO 3000 B.H.P. 


CROSSLEY-PREMIER ENGINES LTD 


SANDIACRE ‘NOTTINGHAM - ENcLAND 
We) lole) Mame) 4 4 (ol ae 


LANGHAM HOUSE 308 REGENT STREET Wi! 
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The forged steel sole piece illustrated, 
19 ft. in length and weighing nearly 
8 tons, was supplied recently for incor- 


poration in a part fabricated ship stern- 
frame. 





Other types of steel forgings in which we 
specialise include.— 


SHIP HULL HOLLOW 
FORGINGS FORGINGS 
(Rudders, Stocks, Shaft (Boiler Drums, etc.) 
Brackets, Tillers, etc.) 
MARINE ROLLING MILL 
CRANKSHAFTS FORGINGS 
(Finished and rough (Forged Steel Rolls, 
machined) Pinions, Spindles, etc.) 
MARINE STRAIGHT 
SHAFTING ELECTRICAL AND 
MARINE MAIN GENERAL STEEL 
ENGINE FORGINGS FORGINGS 
ee ee 














The DARLINGTON FORGE LTD 


DARLINGTON 
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ARTERIES 
OF 
INDUSTRY 








Many manufacturers, large and small, with prob- fill in the coupon below and we shall be glad to 
lems of flexibles on their minds, have found they send you a copy. 
saved themselves time and trouble by bringing 
them to the Compofilex Flexible Centres — the Bee re ct. oe ” 
only ones of their kind. If you need any type of | 
flexible hose or tubing this complete advisory 
service will help you. Particular requirements | 
can be discussed across the table with experts | —— 
| 
| 
| 
| 





Please send me a copy of your booklet 
**‘What does the Compoflex Service mean?”’ 


and a comprehensive display examined, or a 
personal call by our representative arranged. 

We have prepared a special booklet which will 

tell you more about this unique service. Please | 


Address 








@ if there is a ‘flexible’ answer, you'll find it at 


COMPOFLEX 


COMPANY LIMITED 
Flexible Centres at: 26 Grosvenor Gardens, London, S.W.1l. Tel: SLOane 6185/5109 and Huddersfield 
Road, Oldham, Lancashire. Tel: Oldham-Main 8114. BRITAIN’S ONLY FLEXIBLE CENTRES 


FACTORIES AT OLDHAM AND SOUTH WIMBLEDON 
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Aluminium Sections 





for heavy industries 


Two additional extrusion presses, one of 5,000 tons and the other of 3,500 tons, have been installed 


at the Latchford Locks Works of the British Aluminium Company. These presses represent an important 





extension to the extrusion capacity of the aluminium industry in this country. They will be used 
to produce a wide range of sections for the road transport, building, shipbuilding and structural and general 


engineering industries. Extrusions are available in sizes up to 1314" circum-circle and are specially designed 


to facilitate the economic use of aluminium in riveted or welded assemblies. 





British Aluminium jcc em 








NORFOLK HOUSE $T JAMES'S SQUARE LONDON SWI 








AP 138-1267 
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IN ANY INDUSTRY TYPICAL 


APPLICATIONS 
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ig ‘ MULTIPLE-DISC 
! \ CLUTCHES 


/ \. COMPLETE 
\ THE 
PICTURE “ 
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Many thousands incorporated in 
Machine Tools, Machinery & 
Drives of all types. 


No levers or pins. 
Never need adjustment. 
Mechanisms available from stock. Food Processing 
Machine 








For details see Pub. No. 5518/II 
Fill in, or attach letterhead, and 


Quantity produced to pest for your copy NOW! 


highest precision limits. WN i ae ee 








(ENGINEERS) LIMITED. BRADFORD 3. ENGLAND 


6525! (15 ‘LINES) GRAMS. :-‘* CROFTERS BRADFORD ™ 
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Photograph by courtesy of 
London Transport Executive 


Teppincton Shaft Seals 
are ideal for shafts running at 


speed. For example a 34” dia. 


wa Niclas “3 eek Sena 


shaft running at 2000 R.P.M. in 
temperatures up to 300°F is 


quite normal. As peripheral speed 


es 


of the rubbing surfaces is the 


deciding factor, they can be fitted 


fa 


to larger shafts running at lower speeds, 


oeeeRae 
. 


or to smaller ones at high speeds. They 
will retain most liquids or vapours at press- 
ures from 30-in. vacuum to 250 ibs. per sq. in., 


and are unaffected by continuous or intermittent Co ty ° 
7 Ve sealin& 


12 
runni i . RN e 
ning, or reversing. a ; x Yr N 
fainst mo® PASS 


The British Thermostat Company are the largest manu- 
facturers of metallic bellows in Europe and, during the last 25 years, have 
acquired unique experience in the design and application of metallic 
bellows and packless shaft seals. Write for Leaflets NS.5 and NS.33. 








Write for leaflet BTC 62 


THE BRITISH THERMOSTAT CO. LTD., SUNBURY-ON-THAMES, MIDDLESEX. Telephone: Sunbury-on-Thames 456 


Telegrams & Cables: THERMOSTAT, SUNBURY-ON-THAMES, TELEX Telex : 2-2742 TEDDCONTSNBRY 
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Power for Paper Millis... 





Recently Completed Contracts Include: 
% Wiggins Teape & Co. (1919) Ltd., Devon Valley Mills. 
% Caldwell Paper Mill Co. Ltd. 
% Henry Bruce & Sons Ltd. 
industries with special boiler equipment to suit individual require- % Thames Board Mills Ltd., Warrington. 


*% Thos. Owen & Co. Ltd., Cardiff. (Reconstruction) 
ments, in this country and abroad. : 


Boilermakers for 80 years, we have supplied a wide range of 


: , . , Current Contracts Include: 
We shall be pleased to give advice and assistance on your power 


% Thames Board Mills Ltd. 
problem —- whether for new plant or modification to existing units. % Wiggins Teape & Co. (1919) Ltd., Buckland Mills, Dover. 


% Carrongrove Paper Co. Ltd. 











Clnke Chapman WATER-TUBE BOILERS. 





CLARKE, CHAPMAN & CO. LTD., VICTORIA WORKS, GATESHEAD, 8, CO. DURHAM 
Telephone: Gateshead 72271 (10 lines) Telegrams: “‘Cyclops”, Gateshead 
London Office: Dunster House, Mark Lane, E.C. 3. 

Telephone: MINcing Lane 8345-6-7 Telegrams: ‘‘Cyclops”, Easphone, London 
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| GEORGE ANGUS & Co [np ° 
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THE SIMPLEST AND MOST ECONOMIC 
MEANS OF FIXING * 





IS TWO RETAINERS 





* That’s why The Rheostatic Co Ltd 
selected for their Ler Control 


SALTER 


“TRUARC" 


TT) IRETALINIERS 
— a | UCGCGCOY 

Ne cxnsisisnsssinenvinioscasdatessnbssbarliteticieb deities tubdiapeaasiais IF YOU WISH TO SOLVE 
3 YOUR FIXING PROBLEMS 


AS EASILY, JUST POST THE 
COUPON FOR DETAILS. 





details and samples of Salter Truarc Retaining Rings to: 


|_| Send representative [| Letter attached 


1 
i 
Put X as necessary 329 : 
i 
4 





GEO. SALTER & CO LTD., WEST BROMWIC I 
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Feiumpn Repeatee 
RECORD 
GENERATING EFFICIENCY 


THE THIRD YEAR RUNNING 


WITH A 
RICHARDSONS WESTGARTH-BROWN BOVERI 
60,000 kW 
TURBO - ALTERNATOR 
BUILT AND INSTALLED BY 


RICHARDSONS WESTGARTH 


FOR 
PORTOBELLO H.P. (EDINBURGH) 
POWER STATION 


THERMAL EFFICIENCY 
1953 - 30:86 PER CENT. 
1954 - 31:42 . 


1955 - 31-53 .. 

































































RICHARDSONS WESTGARTH (HARTLEPOOL) LTD. 


ASSOCIATED COMPANIES - 


THE NORTH EASTERN MARINE ENGINEERING COMPANY LTD. 
GEORGE CLARK AND NORTH EASTERN MARINE (SUNDERLAND) LTD. 
RICHARDSONS WESTGARTH ATOMIC LTD. 





























R.L.17. 
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Dockside Cranes 


Ilustrated are some of the twenty-six Arrol cranes All types of Steel Framed Buildings, Fixed and 


Opening Bridges, Cranes and Mechanical Engineering work, 


supplied to Dublin Port and Docks Board. 


Dock Gates, Sliding and Floating Caissons, Compressed 


A repeat order for seven similar cranes has 
Air Locks, Hydraulic Machinery, Pipe Lines, Surge Tanks, 





recently been delivered and installed. Sluices and other equipment for Hydro-Electric Stations. 


; SIR WILLIAM ARROL & CO LTD GLASGOW 


Nake 
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Wagon Tipplers by 


57 








In our range of wagon tipplers we continue to offer an unrivalled choice of machines to suit the varying needs of industry. 


Many years of experience in producing wagon Tipplers lie behind such new designs as are outlined in figures 2697, 2705 and 271 | 
above. We should welcome the opportunity to submit up-to-date particulars of suitable machines to meet customers’ particular 


site conditions. All machines comply with the Railway Clearing House requirements. 


2016 Geared ram type end door discharge tipper. 2705 Rope ring type side discharge tippler. 
2697 Rope ram type side discharge tippler. 2711 Geared ring type side discharge tippler. 


HENRY LEES &Co.LTD.ENGINEERS & CONTRACTORS, MOTHERWELL, SCOTLAND 


PHONE: MOTHERWELL [818-9 GRAMS ROLTIP MOTHERWELL 
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-_ June 29, 1956 ENGINEERING 











| 


23,000,000 
sears by 


OPPERMAN 
turn 
for industry 
every day 


BOREHAM WOOD, HERTS. 
ELSTREE 2021 
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MOBILE-CRANES 


WRITE FOR SECTION 45/4 


HERBERT MORRIS LTD., P.O. BOX 7, LOUGHBOROUGH ~ 














These thoroughly modern, robustly constructed 
cranes are in every sense fully mobile with 
remarkably simple controls enabling the average 
driver to handle loads with delicacy and 
precision. 


An outstanding characteristic is that of rugged 
strength (resulting from good design rather than 
from mere mass) which guarantees unfailing 
performance throughout prolonged heavy 
usage. 


The upper illustration shows the M60 which 
lifts 3 tons at 10-ft. radius. The lower illustra- 
tion shows the M120, which lifts 6 tons at 
10-ft. radius. There is also the M100 which 
lifts 6 tons at 8-ft. radius. Further details are 
given in section 45/4 available on request. 
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Forgings for all purposes in carbon and engineering alloy 


steels, in stainless and heat-resisting steels, and in Nimonic, 


titanium, aluminium— and nickel-bronze alloys. Normalised, £18 


annealed or heat treated to specifications where required. 
DANIEL DONCASTER & 
FORGINGS - DROP FORGINGS 


SONS LIMITED - SHEFFIELD 
HARDENED STEEL ROLLS - HEAT TREATMENT m 
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THERMAL POWER PLANTS 


Seer ee 


Electrically 
1 Operated All requirements for circulating water system Sluice 
SLUICE and Non-Return Valves can be met from the Glenfield 
VALVES range of water control equipment—the type of pro- 
& duct, in the design and manufacture of which has been 
NON-RETURN accumulated a wealth of experience during more than 
VALVES 100 years of business as Valve Specialists and Hydraulic 


Engineers. 


The site photograph shows a 24in. dia. 
inside non-rising screw electrically oper- 
ated Sluice Valve and a similar sized Tilt. 
ing Disc type Reflux Valve. The other 
illustrations show a 36in. dia. outside 
rising screw electrically driven Sluice 
Valve and a 48in. dia. Tilting Disc 
Reflux Valve. 

















GLENFIELD KENNEDY 





LIMITED. KILMARNOCK | 





HEAD OFFICE & WORKS -: KILMARNOCK, SCOTLAND 
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IMPROVE YOUR MACHINE SWARE: 
RECLAMATION WITH INCREASED 
RE-MELT YIELD 




















FIELDING Hydraulic Briquetting Presses 


contribute to scrap metal recovery by converting cast iron, non- 
ferrous and light alloy scrap machinings into high density 
briquettes for remelting. Handling and transportation is 
simplified as the briquettes can be conveyed direct from press 
to furnace or cupola. 



















y SU, 
FIELDING & ile PLATT LTD 
é) ENGINEERS JSecol aTLAS WORKS 

GLOUCESTER*® ENGLAND 




















i 
5 
4 
¥ 
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Also; Stockholm, Copenhagen, Melbourne, Sydney, Johannesburg, 





ENGINEERING June 29, 1956 





... Dut nothing shocks the NyLoc 


24-volt or 232,000-volt Switchgear—it makes no difference to a Nyloc 
self-locking nut. The nylon insert grips the bolt thread so firmly that 
nothing (except a spanner) can disturb it. The Nyloc is the nut for 
any type of switchgear—oil immersed, air break, indoor, outdoor, 
contactor gear or flameproof equipment : it’s the right nut for 

any location where a normal nut would work loose. 

George Ellison Limited have found that using Nyloc Nuts in 
the assembly of their distribution switchgear does away with 
the need for constant inspection and maintenance. For 
example, they use 200 3” Nylocs on the busbar supports 

and contact assemblies of every 3,000 amp. circuit 
breaker. Equally tenacious are our Fibre Nuts and 
Pinnacle Nuts. We’ll be glad to advise you which 
type of self-locking nut is best for your purpose. 


SIMMONDS AEROGESSORIES LID 


TREFOREST, PONTYPRIDD, GLAMORGAN 
Branches: 7-8-9 St. James’s Street, London, S.W.1. Lancaster 


House, Newhall Street, Birmingham. 2 St. John Street, Man- 
chester, 3. 73 Robertson Street, Glasgow, C.2. 


Amsterdam and New York. 


§ MEMBER OF THE FIRTH CLEVELAND GROUP 
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The answer’s yes — whether you mean permanent wave 
or permutation. 


. 


Permanent wave — that will be “‘ UNDULITE”, the trans- 
lucent reinforced plastic roofing material, a style for every 
corrugated profile — and it lasts! 


Correct! And the permutations, Mr. Downs ? 


Permutations and combinations of basic materials and 
resins—devised by Ashdowns in their plastic fabrications. 


Right again! They’re innumerable because every one is 


specially designed to do its particular task with utmost 
efficiency and economy. 


If you want to know what Plastics can do for you 


ask Ashdowns 
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Makers of “ ASHLAM”’* laminates, vacuum 
formed thermoplastic sheet fabrications, 
glass fibre reinforced laminates and mould- 
ings, ““ UNDULITE”’* reinforced translucent 


sheeting 
ASHDOWNS LIMITED, ECCLESTON WORKS, ST. HELENS, LANCASHIRE. TELEPHONE: ST. HELENS 3206 
LONDON OrFice: 2ersze ST. 4AMES’S BTREEY. LeRPeOon, 8.8.4. TELEPHONE: WHITEHALL 6002 


Ashdowns is 


a subsidiary of Pilkington Brothers Limited. 

















* Registered Trade Marks 





DRAFTING 


MAVITTA wactines 
THE MASTER—latest in our range—Linkage by steel bands 
and pulleys — 360 degrees rotation of index head — automatic 
location of main angles by press button through knob — quick 
release of head for lining up to drawings — counter balanced for 
vertical use — modern styling and high quality finish. 
FULL CATALOGUE ON APPLICATION 

The MAVITTA DRAFTING MACHINES LTD. 

HIGHLANDS ROAD * SHIRLEY * BIRMINGHAM 










+ Phone: SOLIHULL/2231/2. 


A complete range of Drafting Machines 
for Boards up to 50 feet long, both 
vertical and horizontal. 


Adjustable Drawing Stands and Boards. 


Mathematical Scales in various 
materials. 

Surveyor’s Rods. 

Isometric Projection Machines. 


MIP 
Grams: Mavitta, B’ham_ EEE 











MADE 


- PROVED IN SERVICE SINCE 1907 
IN 3 STANDARD SERIES UP TO 30" 


BORE 








- SPECIAL TYPES, BOTH SPLIT AND SOLID, 
UP TO 120!’ OUTSIDE DIAMETER 


COOPER ROLLER BEARINGS CO. LTD., KING’S LYNN 
Telephone: King’s Lynn 3447 Telegrams: Bearings, King’s Lynn 
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ACCIDENTS 


I 1954, the number of industrial accidents 
reached 161,958, of which 708 were fatal 
and 26,221 were caused by power-driven 
machinery. Accidents on the roads, in 
which power-driven equipment plays a 
major part, every year kill 5,000 people and 
injure about a quarter of a million. It is, 
therefore, surprising that more thought has 
not been given to the relationship between 
machines and the men who operate them. 
Factory legislation has mainly been con- 
cerned to guard the machine so that human 
limbs are completely excluded or to provide 
means of ensuring that the machine cannot 
be fed or adjusted while it is in motion. These 
are well-nigh impossible ideals in the 
industrial situation, and it is an illuminating 
commentary on our attitude to accidents 
that no one has ever suggested applying 
these safeguards to the motorist. 

An alternative approach to the problem 
has been the attempt to discover criteria of 
accident proneness and to select workers for 
machine operating on this basis. In a 
recent lecture entitled ** Men, Machines and 
Accidents,” and delivered at a meeting of 
the Association of Mining, Elecirical and 
Mechanical Engineers Mr. J. W. Whitfield 
has expressed the opinion that there is 
little chance of devising a universal selec- 
tion process to exclude the accident-prone 
except in occupations demanding great skill 
and responsibility for the safety of others; 
and, even if it could, the accident-prone 
would still exist and be entitled to earn a 
living. 

An accident may be defined as either a 
failure to perceive a hazardous situation, or 
a failure to respond adequately to the 
Situation perceived. Recent work by the 
industrial psychologists has examined these 
failures from the point of view of the relation- 
ship of machines to the men who use them 
and of the environmental and social 
conditions in which machine operating is 
carried out, and some extremely significant 
ideas are in the course of development. The 
avoidance of accidents, like any form of 
skilful manipulation, involves a “* feed-back ” 
process which comprises anticipating what 
the machine is going to do, deciding if action 
is going to be needed to correct it and, if it 
is, making the necessary limb movements to 
bring about the desired change, and checking 
back to ascertain that the action taken was 
correct. In skilled work all these actions 
take place continuously and instinctively, 
but whether they are more or less effectively 
carried out depends on the ease with which 
the operator is able to recognise and interpret 
“signals” from the machine, the arrange- 
ment of the controls which determines the 
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speed with which he can effect changes, and 
the speed and accuracy of the response of 
the machine itself. With power-aided con- 
trols or where velocity or acceleration have 
to be adjusted, the combined behaviour of 
the machine and the operator can be highly 
unstable, as anyone who has driven a car 
on an icy road would agree. 

On the whole, equipment will not be used 
which is inherently unstable, although it is 
a problem to which designers need to pay 
increasing attention as power and complexity 
increase. Insufficient attention, however, is 
being paid to the other half of the feed-back 
process; the supply of information in 
adequate time for control to be affected by 
the operator. Recent work on signalling 
devices on motor cars has demonstrated the 
importance of this aspect of accident preven- 
tion, and there is growing attention to the 
design of instrument dials on machines and 
in process-control stations, following the 
work done on aircraft instrument panels 
during the war. The car driver or the 
machine operator is not working in a vacuum 
and his speed of response depends on his 
ability to pick the relevant signals out of a 
mass of irrelevant noise and sensation, so 
that the physical background against which 
work of this nature takes place assumes 
increasing importance. In driving a car 
information is received from the road 
ahead and the vehicles and pedestrians on it, 
from lamp-posts, telegraph poles and trees 
and, at night, from every sort of illumination. 
Much more work needs to be done on the 
design and placing of traffic signs and road 
markings to assist the driver to pick out these 
essential items of information from the 
surrounding mass of impressions. Similar 
work needs to be done in industrial situations 
where the amount of information reaching 
the operator increases with the speed and 
complexity of the process. 

Speed of response to information received 
depends on activities of the limbs and, 
although much is known about the desirable 
qualities of controls for limb movement, it 
is often not put into practice, as those 
who drive certain makes of car can 
testify. These are matters involving 
direct anatomical considerations, the posi- 
tioning of controls, and the problem of 
optimum leverage, to which power-aided 
controls have added further complications 
by removing the “feel” of the control— 
an essential part of the “ checking back ” 


process of the combined human and machine 
feed-back mechanism. 

The individual’s capacity to respond 
quickly and accurately to sudden changes 
depends not only on his inherent or developed 
capacity, but also on his physical and 
psychological state at the time. Recent 
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research into work in hot and damp con- 
ditions has shown that in these conditions 
the angle subtended at the eye within which 
signals are perceived declines seriously. 
Ability to receive signals and to make accurate 
corrections in difficult tasks is also affected 
by fatigue. Personal anxieties, working 
or administrative frustration and irritation, 
spasmodic and unpredictable interruptions 
of work may all contribute to the errors in 
judgmeni and action which lead to accidents, 
and it is in the investigation of changes in 
human capacity due to these and similar 
causes that there may well lie the most 
fruitful field of research. Meanwhile there is 
increasing scope for collaboration between 
engineers and industrial psychologists in the 
improvement of the design of machines from 
the point of view both of the human frame 
and the human senses. 
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Plain Words 


The Government have evolved a brand new 
policy in the wake of the Tonbridge by-election 
result. Prices are to be held. The Central 
Electricity Authority and the Coal Board have 
committed themselves to a standstill in prices for 
one year. To quote the Fianancial Times: ** few 
people will ever believe... that these two 
decisions were not a concerted part of a Govern- 
ment plan.” This is not to say that economic 
stability is not the most basic of the country’s 
needs. What is questionable is the manner in 
which stability is being sought. 

The logical, in fact the inevitable next step, 
is to freeze the major element in costs—wages. 
In this, nation-wide agreement rather than 
pressure on a few boards will be needed. For 
a Government to be a party to the rejection 
of wage claims is, as Mr. Harold Wilson pointed 
out last week in the House, “likely to lead to 
widespread industrial strife.” Yet the Treasury's 
own published views are that no improvement 
is likely to go far enough or fast enough “ if 
there is any further rise in money incomes.” If 
the contribution of the fuel and power industries 
to price stability is not to be lost in general 
inflation, therefore, or become a burden on the 
taxpayer, the private sector of industry—or at 
any rate the leaders within it—must give an 
undertaking similar to that given by the public 
boards. Even more important, the trade unions 
must be asked to peg wages. Their attitude will 
in fact largely determine the results of price 
restraint. 

The question of wage restraint is far from 
simple, for any of the organisations involved. 
At any one time there are sections of trade 
unionists who lag behind others, generally on 
account of the timing of their claims. Then 
there are differentials. All anomalies—and most 
differences can be construed as such unless there 
is goodwill—will have to be resolved before the 
T.U.C. can do as much as give a lead. If they 
will not co-operate, or if they cannot carry their 
followers with them, then the Government are 
left in the perilous position of having to impose 
their will. In this way they are unlikely to 
succeed unless they are also willing to freeze 
profits and to increase company taxation—not 
to-day a vote-catching formula. 

Mr. Eden has declared roundly that in a free 
society the fixing of prices and wages by legisla- 
tion was not the right solution. In the present 
mood precious few arguments are likely to result 
from discussions with organisations outside the 
Government's control. What is needed is 
leadership of a type that will convince the whole 
communiy that wage and price restraint is the 
life-need of the nation. This is the test that 
the Government have to face. 





The Convair rain-erosion test sled at the start of a run. 
with five rocket bottles, over the first 950 ft. of track; at this point the 12 bottles on the test sled 
itself are automatically fired. 


June 29, 1956 ENGINEERIN 





The sled is started by a pusher sled, 


MACH 2 ROCKET SLED 
RAIN EROSION TESTS ON MISSILES 


A new rocket sled constructed by Convair 
Division of General Dynamics Corporation, San 
Diego, California, has set a *‘ world speed record 
for recoverable sleds” at 1,560 m.p.h. on the 
10,000 ft. high-speed track at the United States 
Air Research and Development Command's 
flight test centre at Edwards Air Force Base, 
California. Speeds in excess of Mach 2 are to 
be reached on a regular schedule in the next few 
weeks during rain erosion tests. 

The sled is designed to race through a simulated 
rain storm at supersonic speeds, carrying an 
exposed part of an aircraft or missile. Recovery 
of the sled at the end of its run with no damage 
from deceleration is essential in order to evaluate 
the effect of rain erosion on the part being tested. 
To accomplish this, Convair designed the sled 
to weigh only 800 Ib., whereas other test vehicles 
weigh up to 5 tons. Parts of the sled’s tubular 
structure are used as a water brake, a recess for 
telemetering equipment, a platform for specimens, 




























Artificial rainfall is pro- 
vided along 1,200 ft. 
of track by spray stands 
supplied from a 100 ft. 


water tower. 


and as a secure mounting for the rocket motors. 

This light weight, which gives the sled its rapid 
acceleration and high speed, also permits rapid 
decleration without running the vehicle off the 
end of the track and destroying the sled and its 
test equipment. Low and sleek, with rockets 
mounted over the front pair of runners, the 
Convair sled presents a minimum of frontal area. 

For rain erosion research, the technique 
previously employed by Convair was to fire 
material samples with a 20 mm. gun through 
simulated rainfall. This technique, however, 
limited testing to very small specimens. With 
the rocket sled—a relatively inexpensive testing 
device—complete sections can be subjected to 
rainfall, without risking a full-sized aircraft in 
flight. 

To reach a speed of Mach 2, the Convair sled 
is equipped with 12 rocket bottles, seven on the 
sled and five on a pusher sled. The pusher 
sled accelerates the test unit to a speed of more 
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than 620 m.p.h. in the first 950 ft. of the track. 
The rockets on the sled are fired automatically 
at this point and it accelerates away from the 
pusher sled with a force of 25 g. The sled 
firing mechanism is a bronze screen stretched 
between the track which, when cut by two knives 


nozzles on 6 ft. stands along 1,200 ft. of track, 
supplied from a 100 ft. water tower. 

The standard rail sled track is anchored in 
concrete by adjustable straps that permit 
alignment within 0-05 inches. 

Stopping the sled without destroying it—which 








1,560 m.p.h. on the track. 


mounted on the sled, passes a 600 volt current 
of electricity through igniters on the bottles. 

Four steel slippers are used keep the sled 
on the track during its 94 second run The 
slippers are lined with stainless steel inserts 
which ride on the top and underside of the rail 
flange. During the run, these inserts reach 
temperatures of 1,500 deg. F. The flow of metal 
particles from the inserts reduces friction so 
effectively that engineers no longer take it into 
account in calculations of sled performance. A 
slipper insert lasts about four runs. 

Telemetering equipment is built into 37 in. 
of the sled’s framework. The frame is made 
up primarily of three curved and welded 54 in. 
diameter steel tubes with a wall thickness of 
about } in. 

Bendix accelerometers measure the vertical, 
lateral, and longitudinal accelerations throughout 
the run. A miniature transmitting set, part of 
the telemetering equipment, beams this informa- 
tion to a recording centre. The speed of the 
sled is measured by a magnet on the frame 
passing over coils located at intervals along the 
track. Recording oscillographs in the tele- 
metering room at the track measure the speed of 
the sled by registering time intervals, measured 
to an accuracy within 0-0001 second, between 
50 ft. lengths of track. 

Metered rainfall is simulated by sprinkler 


is more of a problem than propelling it at speeds 
faster than sound—is accomplished by momen- 
tum transfer, through a water brake effective 
up to 35 g. A water scoop is built below the 
sled frame. The frame is curved back over the 
twin rear slippers, channelling water up out of a 
2,000 ft. trough, turning it through 160 deg., 
then discharging it out both sides at the rear. 
The track slopes below the trough level, permit- 
ting the scoop to enter the water gradually. 
Water jetting out from the frame of earlier sleds 
struck 6 in. steel I-beam camera supports 
with such force that the beams were bent and in 
some cases torn from the steel bolts holding 
them to concrete foundations. New water- 
exhausting techniques correct this difficulty. 
The water is accelerated to approximately 1,300 
m.p.h., developing 20,000 Ib. braking force. 

Part of the recording equipment operated by 
rocket track personnel consists of Eastman 
motion-picture cameras which can take 7,000 
frames of black-and-white film per second. 
Colour film is run at a slightly lower speed. 

Development of the Convair supersonic sled 
was the result of joint technical efforts of the 
Convair thermodynamics laboratory and the 
Experimental Track branch of the Air Force 
flight test centre. The research programme 
is under direction of the Materials Laboratory 
of the Wright Air Development Centre. 


THE OIL INDUSTRY IN 1965 


The world is now engaged on one of the greatest 
and most sustained periods of economic expan- 
sion and human activity ever recorded. Yet 
without an adequate supply of natural resources 
this activity will be stifled. Above all, increasing 
national and world prosperity will depend upon 
an adequate supply of energy. Nuclear power 
will play an increasingly important part, but 
the big growth in energy requirements over the 
next 10 years will have to be met by petroleum. 
A recent study* puts into figures the implications 


TABLE I.—Plausible Free World Petroleum Demand 


Millions of tons 





———— Change 1965 
Area from 1955 
1955 | 1960 | 1965 
United States .. 406 498 620 Plus 52-7 per cent. 
ther countries ... 285 407 581 Plus 103-4 per cent. 


Total free world 691 905 1,201 Plus 73-7 per cent. 


* Future Growth and Financial Requirements of the 
World Petroleam Industry. Joseph E. Pogue and 
Kenneth E. Hill, Petroleum Department, The Chase 
Manhattan Bank, New York. 


of this demand to the world petroleum industry. 

An analysis of the demand for oil over the 
past quarter of a century suggests the operation 
of certain laws of growth. Oil demand appears 
to follow compound interest curves which resist 
all but the most formidable distorting influences. 
Past trends indicate that the consumption of 
oil within the United States has increased at an 
annual rate of 5-8 per cent., while for the 
remainder of the Free World the comparable 
figure is 11 per cent. 

If these trends are projected forward it can be 


Taste Il.—Energy Demand and Supply (10"* B.Th.U.) (Free 
World Excluding U.S.A.) 


| 





| 
1954 | 1965 
Total energy demand .. ze 319-0 564-2 max. 
459-1 min 
Supplied by: 
Coal and lignite ‘s +t 201-2 213-7 
Natural gas re és 5-1 20-8 
Hydro-electricity 9-7 18-0 
Balancing demand for petrol- 
eum y ~ Sone te il 102-9 311-7 max. 
206-6 min. 
Petroleum demand, million tons 
per annum sie on 243-5 737-5 max. 
488-8 min. 
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gathered that there will be an aggregate demand 
in the Free World by 1965, of about 1,524 million 
tons per annum, compared with 691 million tons 
in 1955. Trends are shown in the graph which 
appea‘s at the foot of this column. 


EFFECT OF TECHNICAL INNOVATION 


However a simple extrapolation of past trends 
takes no account of economic disturbances, 
or technological changes, which may tend to 
* downfault ” the curve, or substantially modify 
the growth factor. The Diesel-conversion of 
the United States railways completely altered the 
growth rate of fuel-oil consumption in the U.S.A., 
and similar results are likely to obtain in this 
country. Other estimates have, however, been 
made which attempt to take account of these 
influences, and by taking the median of 20 
different estimates the authors of the tooklet 
arrive ata “ Plausible Free World Petroleum 
Demand ” which is given in Table I. 

These estimates are arrived at principally by 
projecting existing trends. Another method of 
approach is to estimate total energy requirements 
for the Free World in relation to the growth of 
population and industrial activity, and then to 
apportion this demand among available energy 
sources. The rate at which demand for effect- 
ively-used energy per head in the United States 
is likely to increase over the next 20 years has 
been estimated at 3 per cent. per annum. In the 
rest of the Free World this rate is likely to be 
substantially higher to allow for more rapid 
growth in the less developed areas, and in terms 
of 10'* B.Th.U. the 1954 consumption of 322 
may rise to at least 459 and perhaps to 564 by 
1965. While hydro-electricity, natural gas and 
coal may all increase their contribution over the 
period, undoubtedly the gap must mainly be 
filled by petroleum products. The energy 
demand and supply equation wiil thus be made 
up as in Table II. 

This estimate admittedly gives a wide range, 
and the Chase Manhattan Bank’s “ plausible ” 
estimate lies in the lower half of the range. A 
simple projection of the existing growth trend, 
however, would place the 1965 demand beyond 
the maximum in the above table. Under the 
circumstances it would perhaps not be unfair to 
question whether the Bank’s estimate errs rather 
on the side of caution. 


BRINGING THE OIL TO MARKET 

While there are ample reserves to meet any 
likely demand within the next 10 years, these 
reserves are unevenly distributed relative to the 
sources of demand; 17 per cent. of reserves 
are located in the United States and 83 per cent. 
elsewhere, four-fifths being in the Middle East. 
The growth of oil supply is principally a function 
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of three factors: the size of the proved reserves, 
the rate at which new reserves are discovered, 
and the rate of drilling. Where reserves are 
large, as in the Middle East, and the U.S. 
offshore areas, output can readily be increased 
by drilling more wells. But where the ratio of 
reserves is moderate, say reserves 10 to 15 times 
annual production, output must be more 
closely related to the rate of discovery of new 
oil. In the United States the cost per barrel of 
finding and developing new sources of supply 
in the last 10 years has more than doubled. In 
the Middle East the limiting factor, however, is 
the provision of transport and other facilities 
necessary to bring the oil to the markets of the 
world. The demands which will be made upon 
this area in the future however, will be so great 
that the rate of discovery of new sources of supply 
will be an increasingly important factor. 

A summary of the authors’ calculations on 
the supply of Free World petroleum is given in 
Table III. Setting this against the estimates of 
demand, the extent to which the United States 
will come to depend on foreign supplies is 
brought out. The study suggests that the 
U.S.A. will need to import a total of around 
155 million tons per annum by 1965, if demands 
are to be fully met. 


Taste I.—Supplyv of Petroleum in the Free World 
Millions of tons 
eer Change 1965 
Area from 1955 
1955 | 1960 | 1965 
United States 363 429 478 Plus 31-7 per cent. 
Rest of free world 331 474 711 = Plus 114-9 per cent. 
694 903 1,189 Plus 71-4 per cent. 


The expansion of the petroleum industry on 
such a scale as has been indicated calls for a 
prodigious programme of capital formation. 
Over the next decade the industry will need to 
expend abcut 115 billion (10%) dols. of which 
73.5 billion dols. will be required by the U.S. 
and 41.5 billion dols. by the rest of the Free 
World. About 40 per cent. of this latter figure 


Letters to 


ROAD SAFETY 


Sir, | have recently read The Skilful Driver, by 
Dr. J. S. Blair. This book was mentioned in 
a Weekly Survey note in ENGINEERING (April 27, 
page 262, 1956). 

As one who has devoted no small amount of 
time and energy to the furtherance of road 
safety, particularly toward an improved standard 
of driving, | would point out that this book is a 
dreadful testimony to the fact that even drivers 
of long experience are guilty of many dangerous 
practices, and contrary to their own self-satisfied 
views, are still completely ignorant of the finer 
points of really expert driving. 

It is a great pity that this book was ever 
published. Far too many people are so ready 
to accept without question anything seen in 
print, and aimed as it is at the inexperienced 
motorist. the book constitutes a grave menace 
to this majority section of road users. 

Dr. Blair is entitled to his own opinions on 
al! the age-old arguments relating to driving 
technique, but it is to my mind little short of 
horrific to see a text book on so-called advanced 
driving in which the author advocates holding 
the steering wheel by the spokes (‘* the thumb is 
handy for the horn”); resting the right elbow 
on the window ledge, and considers that it is 
correct (and safe) to drive 12 in. from the kerb. 

It is also astounding to read that one’s speed 
downhill, even on ice, is checked by braking; 
this being only one of several statements (and 
omissions) in the book which suggest that the 
author's car is not fitted with a gearbox. 

Dr. Blair also tel!s us that he ts in the habit of 
sour ding a long reproachful blast on the horn 
at those drivers he considers to be offending. 
Apparently he does not know that this is not 








will be spent on exploration and production and 
about 21 per cent. on refining. In the U.S.A. 
on the other hand, exploration and production 
takes about 70 per cent. When it is realised 
that the “ dry hole ratio in the U.S.A. is now 
nearing 40 per cent. this disparity is not sur- 
prising. 

The authors attempt to break down the 
sources of this finance as between depreciation 
charges, fresh capital and ploughed-back profits. 
For the United States it is estimated that the 
bulk of requirements will be met by depreciation 
charges and only 104 million dols. will be 
obtained from the capital market. 


THE YEAR 2000 


For the rest of the Free World the authors 
confess that they are unable to estimate the 
sources of the finance and content themselves 
with a 414 million dols. estimate of investment 
required over the 10 year period. It is extremely 
unlikely, however, that any substantial propor- 
tion of this can be met from sources outside 
the industry. The Royal Dutch/Shell group 
alone will require about £1,000 million over the 
next three years, and yet an issue of £50 million 
would be difficult for the market to swallow 
at the present time. Consequently it can be 
assumed that perhaps not more than 5 to 
10 per cent. of new capital will be found out- 
side the industry with the balance being split 
between depreciation charges and ploughed- 
back profits, the former preponderating. 

What of the prospect beyond 1965? The 
authors have, perhaps wisely, left this highly 
speculative long-term forecasting aside, wishing 
to preserve their reputations. Mr. J. W. Platt, 
a less timorous soul, and a managing director 
of the Royal Dutch/Shell group, in a paper 
recently read to the Institute of Petroleum, 
estimated that oil demand by 1975 would 
probably reach 1,600 million tons per annum 
at a minimum. Beyond then a rapid increase 
in the production of nuclear energy could be 
looked for, but even assuming its total contri- 
bution to energy supplies to be one third by the 
year 2,000 a fourfold increase in oil production 
would still be required. 


the Editor 


one of the legal uses of the horn, but even greater 
illegalities follow in that we are told of the joys 
of coasting, out of gear, with engine switched off 
(“a pleasant sensation rather like gliding ”’). 

Whilst on the legal aspect, there is a most 
blatant example of the author’s knowledge (or 
lack of it) in that he confesses that he does not 
know whether a motorist commits an offence by 
driving along the footpath. 

These are but a few of the many pieces of 
fatuous nonsense contained in this deplorable 
book, but I think the last straw comes when we 
are told of the wonderful benefits of fitting an 
altimeter on our car “for touring in hilly 
country ™ ! 

On his own testimony, Dr. Blair’s standard of 
driving is of the type that police forces through- 
out the country together with road safety 
workers like myself, are trying to stamp out by 
the education of such drivers, who would 
ordinarily fail the Ministry of Transport learner 
driver's test. 

The book is a positive menace to the motoring 
fraternity, and should it become widely read, | 
am afraid we can expect a sudden steep rise in 
the accident rate. 

Yours truly, 
Penn Fields, LesLic W. Power. 
Wolverhampton. 
June 21, 1956. 
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Obituary 
PROFESSOR J. J. GUEST 


It is with regret that we note the death of Professor 
J. J. Guest, which occurred in his 90th year, at 
Virginia Water, Surrey, on June 11. He will 
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be chiefly remembered for his work on 
strength of materials and on grinding phenome 

James John Guest was the son of the | 
Rev. J. M. Guest, and was born at Handswo: 
Birmingham, on July 24, 1866. He was educa 
at Marlborough College and at Trinity Col! 
Cambridge, and became a Sth Wrangler obtai 
the B.A. degree in 1888. He also becam 
member of the Institution of Mechan 
Engineers. After practical training in seve: 
private workshops and in the drawing office 
of Tangyes Limited, Birmingham, Guest |e‘ 
this country in 1894 to take up the post o! 
assistant professor of engineering at McGill 
University, Montreal. Two years later he was 
appointed head of the engineering department at 
the Polytechnic at Worcester, Massachusetts, 
U.S.A. In 1900, Guest returned home and 
for the subsequent 15 years acquired practical 
engineering experience, in Birmingham and 
Coventry, as partner in the firm of James J. 
Guest and Company. In 1916, he was placed 
in charge of inspection in the Staffordshire 
and Shropshire Munitions Area under the 
Ministry of Munitions, but, in the following year 
gave this up to re-enter the teaching profession 
having been appointed Reader in Graphics 
at University College, London. His final appoint- 
ment was that of Professor of Mechanical and 
Electrical Engineering at the Artillery College, 
Woolwich, which subsequently became the 
Military College of Science. After his retirement 
he undertook consulting work. 

Professor Guest carried out much research 
work on the strength of materials and con- 
tributed a number of articles on this subject to 
our columns. Among the last of these was a 
lony thesis on combined stress which we published 
in our volume 155, of 1943. Since then he 
had contributed several letters on stresses and 
strains. He was the originator of Guest’s Law 
on Combined Stresses and had also conducted 
investigations on such matters as grinding and 
vibration problems. 
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MR. E. B. WEDMORE, C.B.E. 


A Leader in Electrical Research 


Mr. E. B. Wedmore, whose death we regret to 
record occurred in London on June 16 at the 
age of 80, was well-known to engineers for his 
work as first Director of the British Electrical 
and Allied Industries Research Association. In 
this position, which he held for 24 years, his 
technical knowledge and administrative ability 
led to results of the first importance in such 
varied fields as the design of circuit-breakers and 
turbine nozzles, the properties of steam, metal 
creep, surge phenomena, radio interference and 
dielectrics. 

Edmund Basil Wedmore was born in Bristol 
on January 24, 1876, and was educated at 
University College in that city. He subsequently 
served in the Corporation Electricity Department 
and from 1896 to 1899 was lecturer at Finsbury 
Technical College under Silvanus Thompson. 
He then joined the British Thomson-Houston 
Company with whom he worked for 18 years, 
finally as chief switchgear designer. 

In 1919 he was appointed technical officer 
to the Electrical Research Committee and two 
years later became Director and Secretary to !ts 
successor the British Electrical and Allied Indus- 
tries Research Association. During his tenure 
of this post the staff increased from two to ! > 
and work was carried on by over 100 committees 
and sub-committees in the activities of which °° 
took detailed interest. 

Wedmore was appointed a Commander o! | \¢ 
Order of the British Empire in 1938. (© 
became an Associate of the Institution of Eic-- 
trical Engineers in 1897, an Associate Men r 
in 1902 and a Member in 1912. He had ser! 
on the Council of that body and had contri! 
papers to the Proceedings for which he 1 
received Institution, John Hopkinson, k 
and Student’s Premiums. He was also a F 
of the Institute of Physics. He was the a 


of Switchgear for Electric Power Control. 
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Weekly Survey 


Cover Picture: A further stage in the manufacture 
of a seamless alloy-steel cylinder intended for the 
storage and transport of oxygen and other gases 
inder high pressure is shown in our cover picture 
this week. The rounded dome-like base of the 
cylinder is seen being finish-machined. 
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The Long and Short of It 


So far as the immediate future is concerned, the 
Government seems to be reasonably happy 
about the trend of economic events. Changes 
are small but they are in the right direction. 
Exports continue to rise and so does the demand 
in the home market for plant and machinery. 
The volume of retail sales in the first four months 
and there has been, within the group, large falls 
of 1956 was slightly lower than in the year before 
in the sales of consumer goods. This inter- 
pretation does not add up to complacency. 
A further large increase in exports is considered 
to be necessary and there is obviously concern 
lest wages and salaries should go on rising and 
so stimulate inflation. 

In regard to the more-distant future, however, 
signs are not lacking of wishful thinking. The 
long-awaited official pronouncement on_ the 
£100 million cut in Government expenditure, 
which was first heard at Budget time, may well 
have been made before this issue is in the reader’s 
hands. It is known that the Government is 
undertaking the major revision of defence 
policy over the next year or so in the hope of 
achieving major economies. Some wild guesses 
have been made about the size of the cuts which 
would be possible. Only a drastic (and possibly 
foolhardy) stripping of our defences will achieve 
the savings of hundreds of millions of pounds 
a year which have been mentioned in some 
quarters. The argument for large cuts in defence 
expenditure has an insidious charm of its own 
for perplexed politicians and heavily taxed 
electors. Resources tied up on defence projects 
could, if released, be switched to exports and the 
home market, thus alleviating inflation at home 
and a tardy expansion of exports abroad. All 
this can be considered in terms of fighting an 
economic war in foreign markets against the 
Russians. It should be viewed with the utmost 
suspicion. It would be a sorry day if this 
country’s only answer to guided missiles massed 
for destruction were some excellent prototypes 
awaiting quantity production and, say, a mass 
of tractors, in the rice fields of Burma. 


x © 


Struggle for Car Exports 

British car exports in May were slightly higher 
than in April, but 11 per cent. less than in May 
last year. The daily average was still lower than 
n April, yet the fact that they accounted for a 
ligher proportion of output—534 per cent. in 
May, compared with 49 per cent. in April— 
vaS encouraging. Production in May was 
‘early one quarter less than a year ago, but 
here is a widespread belief in the industry 
hat the performance in June will be much 
etter. Perhaps the most significant develop- 
rent is the substantial reduction in stocks 
ver the past three months, when home sales 
nd export deliveries have exceeded output 
y 30,000. Home sales in April—estimated at 
1,000 cars—were only 64 per cent. below the 
responding figure for 1955. Waiting lists 
4 the popular models have increased and 
elivery delays of 3 to 4 weeks are being quoted 
y dealers, who are not yet able to quote any 
elivery date for the new Fords and Hillmans. 
The Society of Motor Manufacturers and 
raders issued an optimistic statement last 
veek about exports, which “ show the trend of 
evelopment of our manufacturers’ sales drive 
1 some of the hotly contested European 


markets *’ and instanced increased deliveries to 
Sweden and Germany. The next three months 
will show whether or not the German industry's 
gains at our expense can be halted. German 
car exports are currently running at an annual 
rate of 500,000, or about 20 per cent. higher 
than last year. The most successful exporter, 
Volkswagen, have recently decided to limit 
exports to half total output (at present 55 per 
cent.) in order not to leave the home market to 
their competitors. With delivery dates extending 
up to 7 months, they have been losing ground to 
Opel and Mercedes who are able to quote only 
a few weeks. 


Arch-gravity dam at Pieve di Cadore. 


The future prospects of the industry are still 
the subject of controversy. Herr Koennecke, 
chairman of Daimler-Benz, warns of the dangers 
of over-expansion and says that his company 
are concentrating on the introduction of auto- 
mation to reduce unit costs. Perhaps the most 
surprising aspect of car sales in Europe, including 
this country, is the indifference of buyers to 
hire purchase restrictions, sales taxes and the 
credit squeeze. Provided British cars are well 
sold and well serviced, there would appear to 
be a real prospect of a substantial increase in 
export deliveries during the next few months. 


x * * 


Take-Over Bid for Standard ? 


Persistent buying of the shares of the Standard 
Motor Company and rumours of a bid for 
control sent up the price of the Ss. ordinary 
stock from 6s. I4d. to 9s. 14d. in three months, 
ls. 6d. of the increase taking place last week. 
The Chrysler Corporation and the Massey- 
Harris-Ferguson Company (who take up the 
capacity of the Banner Lane factory for the manu- 
facture of the Ferguson tractor) were thought to 
be the buyers, but both have issued disclaimers. 
The Fiat Motor Company were also mentioned 
as a possible interested party, and have denied 
it. That their name should have been associated 
with Standard’s may have been due to an offer 
of the control they are said to have received some 
time ago, which they turned down on the grounds 
that they did not wish to expand production in 
countries outside Italy. 

The rumours are likely to persist. A growing 
number of people in the industry believe that 
the days of the smaller manufacturers are num- 
bered since in their view they cannot compete 
with the giants (Ford, B.M.C. and Vauxhall). 
Recent performance tends to confirm this, 
except perhaps in the case of Rootes who have 
been remarkably successful with their new 
Hillman and Sunbeam models. Between the 
wars there was a gradual elimination of inde- 
pendent car manufacturers, most of whom were 
acquired by large manufacturing groups for their 
prestige value, or were successful in expanding 
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into wider industrial fields. But in the main 
they were manufacturers of custom-built cars, 
such as Alvis, Aston Martin, Bentley, Lagonda, 
Rolls-Royce and others. The same considera- 
tions do not apply to Standard, or for that 
matter to Rootes or Rover. Their cars are 
made in substantial numbers and could hardly 
be labelled “custom-built.” In their case 
therefore, a purchaser's interests are more likely 
to centre in the available factory space and 
labour than in the products. Hence the plausi- 
bility of rumours linking the names of Chrysler 
and Fiat with Standard’s. It could equally be 


Citroen, or Volkswagen, or anoiher large U.S. 





(See ** Experience for Sale.’’) 


manufacturer. It could also be one of the 
British manufacturers. 
x & 
Experience For Sale 
Experience is a valuable commodity. But unless 


it can be put adequately to use it becomes a 
liability. During the last 50 years the Italian 
companies Sade (Societa Adriatica di Elettricita), 
Fiat and Montecatini have played a major part 
in the exhaustive exploitation of Italian electrical 
resources, and have been concerned both with 
natural-gas and ordinary thermal stations and 
also complete hydro-electric projects. Sade, for 
example, have been pioneers in the development 
of the arch dam, which retains the water by its 
shape rather than by bulk, so effecting economies 
in materials. The arch-gravity dam at Pieve di 
Cadore is shown in an illustration on this page. 
Now that most of these resources have been 
tapped and Italian requirements largely met, 
the combined electrical engineering experience 
of the three companies is to be put at the disposal 
of less highly developed territories, and to 
further this aim Sade, Fiat and Montecatini 
have jointly formed the consulting organisation 
Electroconsult, 13 Via Cavallotti, Milan. 

The services offered by Electroconsult are 
generally similar to those provided by other 
consulting firms and include surveys and studies 
for co-ordinating and expanding the activities of 
the power industry; preliminary plans and com- 
parative cost estimates for alternative designs; 
contract plans, specifications and estimates of 
quantities and costs: organising bids and pre- 
paring contracts; supervision of construction, 
and starting up; and assistance in maintenance, 
modifications and extensions. Some of the 
fields in which work can be undertaken are: 
base and peak load power stations; run of river, 
storage and pumped storage plants; thermal 
installations operated by condensing or back- 
pressure steam turbines, by Diesel engines or 
by gas turbines; transmission lines and trans- 
former substation; distribution systems; hydrau- 
lic works connected with river development and 
multi-purpose projects; storage and control 
reservoirs; waterways such as canals, aqueducts, 
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tunnels and pipelines; and drainage and irriga- 
tion systems. 

These details, together with data on projects 
already completed by the three companies and 
a bibliography of technical publications by 
engineers whose services will be available to the 
new organisation, are given in fully illustrated 
and documented handbooks in English and other 
languages recently published by Electroconsult. 
These also provide information concerning the 
laboratories and research centres which the 
three companies own, or to which they have 
access. 

Electronconsult is thus a solution to a problem 
which may become increasingly common in a 
world divided into highly developed and under- 
developed areas. As the west approaches 
technical saturation it will require new kinds of 
engineering knowledge, and the experience 
gained during the long period of industrial 
growth will be at a discount. If this is not to 
go to waste, new outlets must be found. 


x * * 


New Sources of Nickel 


The continued shortage of nickel has stimulated 
production from new sources and has already 
considerably altered the world pattern of pro- 
duction. In spite of a rise in Canadian output 
from 258 million Ib. in 1949 to 349 million Ib. in 
1955, the Canadian share of total Free World 
production has declined over this period from 
97 per cent. to 80 per cent. The principal 
sources of nickel outside Canada are Cuba and 
New Caledonia, and it has recently been reported 
that a new plant with a capacity of about 
30 million Ib. per annum is to be erected in 
Cuba, while, in addition, it has been proposed to 
expand the existing plant, which is owned by 
the U.S. Government, by about 20 million Ib. 
per annum. 

The U.S. Government plant in Cuba began 
operation under the management of the Nicaro 
Nickel Co., a subsidiary of the Freeport Sulphur 
Company, during the war but was shut down in 
1947. It was reopened in 1952 under the man- 
agement of the Nickel Processing Corporation 
in which the National Lead Company now has a 
majority interest. The processing of the Cuban 
laterite ore presented many technical difficulties, 
and the wartime operation of the plant was 
uneconcmic. It has, however, been stated that 
profitable operation was achieved in 1954, and 
the fact that the Nicaro Nickel Company is now 
erecting iis own plant to recover nickel from the 
nearby Moa Bay laterite ores would suggest that 
Cuban nickel production is becoming established 
on a competitive basis. 

It is as yet too early to say how soon world 
production of nickel is likely to overtake demand, 
but some easing of the supply position is a 
matter of considerable importance to the engi- 
neering industry. According to the chairman 
of the International Nickel Company of Canada, 
Limited, stainless steels account for 30 per cent. 
of total nickel consumption, engineering alloy 
steels for 17 per cent., electroplating 15 per cent., 
copper-base alloys 6 per cent., cast irons 5 per 
cent. and jet-engine alloys 5 per cent., leaving a 
balance of only 6 per cent. for industrial chemi- 
cals and miscellaneous uses. If Cuban produc- 
tion proves fully economic, further expansion of 
output there may make a substantial contribu- 
tion towards closing the gap between supply and 
demand. 


x *k * 


European Engineering Outlook 


Investment has been the key to success in 
Europe’s engineering industries in the last few 
years. The Engineering Industries in Europe, 
published by the OEEC last week, notes that 
investment has increased continuously since 
1952, and on present trends will continue to rise 
in 1956. To investment is attributed the great 
expansion in production and improvements in 
productivity which have led, despite rising raw 


material prices and continuous wage increases, 
to prices of engineering products being held 
remarkably stable against considerable pressure 
from costs. Helped by easier supply conditions 
starting from 1953, and reinforced by the con- 
siderable increase in demand for consumer 
durable goods, a high level of investment has 
developed which has enabled production to 
rise by over one-third between 1952 and 1955. 
Meanwhile exports increased so that in 1955 
38 per cent. of the total value of all visible exports 
to non-member countries was accounted for by 
engineering products, which also made up 
30 per cent. of exports by OEEC countries to the 
dollar area. ‘It is just to say,” comments the 
report, “that the improvement of the overall 
economic situation has, to a considerable extent, 
been influenced by the momentum the economy 
received from the engineering industries.” 

The United Kingdom was still the largest 
exporter of engineering goods in 1955, accounting 
for 47 per cent. of total European deliveries 
overseas. Germany with 20 per cent. and 
France’s share of 13 per cent. are a long way 
behind (although intra-European trade has 
become the perquisite of Germany). But Britain 
compares unfavourably on investment—the main 
factor contributing to success elsewhere. After 
the war, it was acknowledged that Continental 
countries, recovering from war-time ravages, 
would show a very much larger increase in 
investment than the U.K. for some years. Seven 
years after the war, however, by 1952, investment 
in German engineering industries was rising 
rapidly and has since increased by 50 per cent., 
while the British increase over that period is less 
than 25 per cent. Meanwhile in Sweden 
relatively unaffected by the war, investment 
expanded by 42 per cent. between 1952 and 1955. 

While orders at the end of 1955 suggested that 
1956 would be another good year, it is pointed 
out that reserve capacity is becoming smaller, 
that there is a growing and acute shortage of 
skilled labour, and that the supply of engineers 
and technicians is critical. 
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Mission on Heavy Machinery 


A mission to India on the further expansion of 
heavy machinery manufacturing capacity is to 
be sent under the joint auspices of the Colombo 
Plan and the Federation of British Industries. 
The mission will concentrate attention on the 
aims of the Indian Government for the second 
five-year pian. In view of the recent success of 
the steel mission from the United Kingdom to 
India and the success of Associated Electrical 
Industries Limited in obtaining the position of 
consultants to the Indian Government on the 
development of the electrical engineering indus- 
try, the prospects for this new mission would 
appear to be good. They can certainly draw 
upon the experience of the previous two missions 
in handling a delicate situation. 

Others are in the field however. A Japanese 
delegation is shortly leaving for India under the 
auspices of the Japanese Federation of Economic 
Organisations. The team will include indus- 
trialists from the iron and steel industry as well 
as from a wide range of engineering activities 
including shipbuilding. It will be recalled that 
Japan has had a number of recent successes in 
the Indian market, and it was recently announced 
that India is now Japan’s best customer for iron 
and steel products. Competition may also ccme 
from the United States and West Germany. 

_ Strategically, this new mission from the U.K. 
is of vital importance. To-day, high-powered 
and perhaps somewhat cumbersome delegations 
of business men have to negotiate basic agree- 
ments with socialised states as a means of gaining 
an initial foothold for a wide range of subsequent 
orders. Unfortunately, the days when a number 
of British concerns could win a range of contracts 
by themselves and so establish personal relation- 
ships on the spot which would ensure several 
generations of goodwill have unfortunately gone 
ior good. To-day, the technique is much more 
for the big battalions, and the winner takes all. 
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The prizes are commensurably larger and 
risks correspondingly greater. 
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Coal at a Profit | 


There is no record that Mr. Micawber found 
solution to his personal problems in the 
industry, but to judge from the latest ney 
he might well have done so. In the cours 
of one week the National Coal Board has boi! 
achieved a margin over its expenditure and h, 
decided that nothing out of the ordinary is like|, 
to turn up—at least not for 12 months. 

In the first quarter of this year the Nationa! 
Coal Board made a profit of £6 million to reduce 
its accumulated deficit since nationalisation to 
£30-5 million. There was a gross surplus of 
£12-5 million but a loss of over £6 million on 
imported coal took about half this margin, and 
provision had also to be made for interest pay- 
ments and taxation. These results were ex- 
pected, for it had been anticipated that although 
a profit would emerge, it would not be as large 
as the one in the previous quarter owing to the 
wage increase awarded in February. On the 
other hand, the results did not benefit from the 
price increases which took effect on June 1. 
Total costs per saleable ton increased during 
the quarter, but there was a noticeable improve- 
ment in output due to a sharp fall in the number 
of man-days lost through strikes. Thestrike 
figures are still not good, but they are very much 
better than in the corresponding period of 1955. 
The least satisfactory side of the picture is the 
continued poor manpower and absentee figures, 
and there are now signs also that the investment 
programme is lagging behind schedule. 

The National Coal Board has followed the 
example of the Central Electricity Authority and 
pegged its prices. It has announced that unless 
something “ quite unexpected or exceptional ” 
occurs the price freeze will last for 12 months. 
It is not difficult to surmise that the unexpected 
would be a further increase in wages, although 
this would certainly not be a surprise and not 
many outside the coal industry would go so far 
as to say that itis unexpected. The coal industry 
is in a fairly strong position to peg its prices at 
the moment, contingencies about wages apart, 
since prices were raised on June 1. It is by no 
means certain, therefore, that the industry has 
imposed a very severe discipline upon itself. 


sx 2 23 


Colleges of Advanced Technology 


The Government have selected eight of the ten 
“colleges of advanced technology” which, 
with the benefit of increased grants, are intended 
to provide industry with the much-needed 
engineers having the highest technical-academic 
qualifications. The colleges so far designated 
are: Birmingham College of Technology; 
Bradford Technical € ollege; Cardiff College of 
Technology and Commerce; Loughborough 
College of Technology; Royal Technical College, 
Salford; and, in London, the Battersea, Chelsea 
and Northampton Polytechnic Institutes. Two 
more are soon to be chosen, one in the North- 
East and one in the South-West where the 
Bristol College of Technology is the most likely 
choice. 

The conditions required of the colleges 
demand that they shall each have a governins 
body that includes strong direct represental\o 
from industry and are advised by a commiti 
drawn particularly from industry and t! 
appropriate professional bodies. Teaching ¢ 
ditions are to approximate to those existing 
universities and the staff are to be given opp 
tunities for research and consulting work ; 
adequate library and facilities for private st 
have also to be provided. Finally each stud 
should, if practicable, spend at least one » 
of a full-time course or one session of a sand) 
course in residence at the college. 

There can be little doubt that the ch 
colleges do already fulfil these requiremen’ 
general terms, though none of them will 
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The Royal Military College of Science at Shrivenham, Wiltshire. 


that there is room for improvement. All of 
them, particularly Northampton and Battersea 
Polytechnics, have remarkably fine records in 
obtaining internal or external degrees of the 
University of London, especially Battersea 
whence a regular stream of post-graduate 
students, many part-time, have successfully 
presented themselves for higher degrees. The 
Polytechnics—as well as some of the other 
colleges—have long been staffed by * recognised 
teachers of London University.” One at least, 
that at Birmingham, has for some time been 
very successfully undertaking research and 
development work for smaller firms who have 
either insufficient premises or staff themselves. 
True, few of the designated colleges have suffi- 
cient hostel accommodation to be able to offer 
the advantages of residence for even the pro- 
portion of student life that is recommended, but 
it is to be hoped that now the colleges have 
acquired this status the opportunities avail- 
able will be open to the best students in their 
localities and not—as has been an ugly tendency 
recently—to deny some whose parents resided 
on the wrong side of a civic boundary. 


= & 


Science Under Arms 


Archimedes’ contribution to the defence of 
Syracuse in 215 B.c. or thereabouts demon- 
strated, though not perhaps for the first time, 
the value of the scientist in war. To-day no-one 
would doubt it. It is therefore not surprising 
that the Army has an institution of university 
calibre for providing the technical and scientific 
instruction which must become an increasingly 
important part of modern military training. 
_ Recently, the Royal Military College of 
Science at Shrivenham in Wiltshire held an 
open day during which its extensive and well- 
equipped premises were viewed by representa- 
tives of industry and the Press. The College, 
Which in many respects—though not, of course, 
in diversity of study—resembles a university, is 
intended as a ‘‘ centre of research into the sciences 
and technologies appropriate to the equipment 
of the Army and . . . of study and information 
concerning the further application of science to 
purposes of war.” The instruction provided 
includes courses leading to degrees in science 
Or engineering of the University of London; 
technical staff courses; courses in guided wea- 
pons and nuclear technology; and courses for 
General Staff officers. There is considerable 
li son with the other services and various outside 
Ovsanisations; Naval and Air Force officers, 
for example, and civilians holding Ministry of 
Supply studentships may attend courses at the 
€ ilege. To indicate the range of work carried 
© ' the following subjects are a few of those 
¢ ered in the various curricula: ordnance, fire 
¢ \trol equipment, explosives, chemical warfare, 
rar, telecommunications, computers, tracked 
| other vehicles, bridging, earthmoving and 
' es. The College has on its staff many well- 
* own civilian scientists and engineers and has 
! ‘he past been served by, among others, Pro- 
ors E. N. da C. Andrade, J. J. Guest 
tuary on page 548) and H. C. Plummer. 
esearch is an essential feature of any institu- 
| Offering advanced instruction and typical 
ects at present in progress are concerned 
| the effect of impeller design on the perform- 





ance of centrifugal pumps, three-dimensional 
supersonic flow, shock tube design, new tech- 
niques in engineering drawing, plastic analysis 
of redundant structures, mix properties of vacuum 
concrete, stability of footings, the ultimate 
strength of thick-walled cylinders, and various 
aspects of electronics and nucleonics. A recent 
addition to the College is the Rutherford Labora- 
tory in which students receive instruction in 
nuclear science. The laboratory is well equipped 
with instruments, remote handling equipment 
and radioactive sources for experimental pur- 
poses. 

It can be certain that had Archimedes had access 
to the technologies taught at Shrivenham to-day 
he would have wrought havoc with the Roman 
besiegers 
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Ultra-Low Temperatures 


Recent statements by E.I. du Pont de Nemours 
and Company suggest that major advances are 
being made in the search for ultra-low tempera- 
ture refrigerants. Mr. R. C. McHarness of the 
organic chemicals department told members of 
the American Society of Mechanical Engineers: 
“currently available thermodynamic data indi- 
cate that new and improved industrial processes 
and products will emerge as scientists and indus- 
trial engineers co-operate in using present 
refrigerants and perfecting and applying the new 
ones now being produced experimentally (with 
boiling points extending over a range of 400 
deg. F.).""_ In his view these developments offer a 
challenge to engineers in developing new equip- 
ment to extend the uses of mechanical cooling 
in industry. Mr. McHarness had in mind 
particularly the mechanical limitation of com- 
pressors. 

Mr. A. H. Lawrence, manager of the technical 
sales service of the organic chemicals depart- 
ment, pointed out that many of the ultra-low tem- 
perature processes were developed during the 
war. For example, aerosol equipment which is 
now widely used in the U.S. in the spraying of 
cosmetics, shaving cream, and innumerable 
other domestic applications, was developed 
during the war for spraying insecticides; the cold 
treatment of special alloys to produce tougher 
aircraft and tank parts is now being applied to 
automotive parts and circular-saw blades. Mr. 
Lawrence commented: “ With the continuing 
development of refrigerants and the continuing 
development of compressors and auxiliary parts, 
there is little doubt that the low-temperature 
refrigeration industry will have the same pro- 
portionate growth in the next 25 years as we 
have seen in the last 25 years for the higher 
temperature refrigeration and air conditioning 
industry.” 

From the engineer’s point of view the most 
interesting developments are the use of ultra- 
low temperature quenching baths, which enable 
some materials to withstand higher temperatures. 
Certain types of steel with controlled crystal 
formation have already been produced in this 
way and have exhibited marked improvement in 
hardness, toughness and dimensional stability. 
Ultra-low temperatures have also a large potential 
for the storage of natural gas in its liquid form and 
in various aspects of nuclear research. In this 
country ultra-low temperature freezing of mer- 
cury is employed very successfully by Sankey- 


(See ‘* Science Under Arms.’’) 
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Telcon Limited of Crawley, using I.C.1. refriger- 
ants (Octon 6 and 9). Progress is doubtless 
required here, as in the United States on the 
design of new cascade and multistage refrigera- 
tion systems. 


x * * 
Resilient Rubber 


Whether one takes as the criterion the Mono- 
polies Commission report on rubber tyres, the 
decision to embark on synthetic-rubber produc- 
tion on a large commercial scale in this country 
or the continued good results of the Dunlop 
Rubber Company, Limited, 1955 was an eventful 
year for the rubber industry. Last week, the 
financial results of the Dunlop Rubber Group for 
the year ended December 31, 1955, were pub- 
lished and showed a net trading balance of 
£17-5 million, compared with £17-7 million in 
1954. During the last year, sales to customers 
were £219 million, an increase of i5 per cent., and 
it is es‘imated that the volume of sales increased by 
6 per cent. The inability of the higher turnover 
to find reflection in the net trading position was 
due to rising costs, notably the higher price of 
natural rubber. The profit margin for the group 
as a whole fell from 6-2 per cent. in 1954 to 
5-3 per cent. last year after deducting all charges 
except taxation. Expansion continues to be the 
keynote of the industry. The Dunlop Group 
themselves increased capital expenditure from 
about £9 million to over £12 million last year 
and the number of employees increased from 
about 41,000 to 46,000. Such were the results 
for the dominant member of the rubber industry, 
whose activities now range from natural rubber 
plantations in Ceylon and Malaya to cotton 
mills, and cover a wide range of finished rubber 
goods as well as tyres, including footwear, 
belting, sports goods and latex-foam products. 
Recently too, Dunlop has become a member of 
the synthetic rubber consortium, called the 
International Synthetic Rubber Company. 

The North British Rubber Company is also 
spending considerable sums on expansion.This 
company, which is closely associated with the 
United States Rubber Company, now makes 
U.S. Royal and Fisk tyres. In addition, the 
company has recently reviewed the prospects for 
rubber goods as a whole and has decided that 
the broad field of synthetics and plastics offers 
further promise. £3 million is to be spent on 
modernising equipment. The production of 
rubber footwear has now been concentrated at 
the Dumfries factory, leaving the way open to 
changes at Edinburgh, \vhere a new building of 
145,000 sq. ft. is to be erected. 


x ww ®& 


Portable Tool Industry Expands 


Since the end of the second World War, there 
has been a striking increase in the sales of portable 
electric tools, in particular the “ utility ” ranges 
designed for the home handyman. In the past 
12 months, for instance, Black and Decker, 
Limited, have more than doubled the number of 
tools, of all types, which are sold, while in the 
** utility ” field the number of units soid in the 
last quarter of 1955 was considerably more than 
double that in the same quarter of 1954. At 
the same time, export sales have expanded 
steadily over the past few years, and Black and 
Decker are currently supplying about 60 markets. 
In the industrial field, the steady rise is due to the 
greater use of portable power and the wider use 
of portable generators, which has brought the 
use of portable electrical tools within the scope of 
builders, civil engineering contractors and 
farmers—a development which is expected to 
continue. 

To cope with the rising production of tools, 
Black and Decker have recently expanded their 
factory at Harmondsworth, Middlesex. The 
original factory, erected in 1940, was a single- 
storey building with a total floor area of 80,000 
sq. ft., housing the entire production plant, 
auxiliaries, and office under one roof. This 
building has now been structurally extended by 
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building on to it at two adjacent sides, and the 
factory floor space now amounts to 120,000 sq. ft. 
The whole of the flooring of the main factory 
area, a Steel-framed single-storey structure, is of 
reinforced concrete, laid in slabs with expansion 
joints between. A _ section of this has been 
separately laid to carry 60 ton presses. Here the 
concrete is double-reinforced, and is laid on cork 
slabs to damp vibration. 

Besides extending the production space, the 
main administration block, which runs along one 
side of the production area, has been extended, 
and at the west side of the factory a new polishing 
shop and a new canteen have been erected 
adjoining the main structure. 

For heating the increased factory space, the 
boiler house has been enlarged and now has 
three instead of two oil-fired Davey Paxman 
boilers. The heating system has been extended; 
the offices are served by radiators and the 
production space and canteen by hot-air fan 
units. The electrical services throughout the 
production area are carried below the roof in 
continuous trunking hung from the _ trusses. 
This has been done to gain flexibility in the 
factory layout, so that if the arrangement of the 
production lines has to be changed, re-wiring 
can be achieved with the least difficulty. 

The accompanying illustration shows the new 
motor-assembly line in the extended factory. 
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Colonial Engineering 


Partly, possibly, as a result of two world wars, 
and largely as a result of the development of 
means of communication, many undeveloped 
countries, having learned much of the ways of 
the West, are now demanding full independence. 
A contributing factor has certainly been the 
education of selected individuals in Europe 
where they have imbibed, not only techncial or 
scientific knowledge, but also political and 
sociological ideas. This demand has fallen 
on the United Kingdom with particular weight, 
Owing to the extensive range of colonial terri- 
tories included in the Commonwealth. Under 
modern conditions, the prosperity of any country 
is to a glare extent determined by its state of 
engineering development; even agriculture, the 
main industry of most of the Colonies, can only 
be extended and its practice improved by river 
training, land drainage, road and railway con- 
struction and other civil-engineering works. 

In view of these circumstances, the Conference 
on Civil Engineering Problems in the Colonies, 
arranged by the Institution of Civil Engineers and 
held from June 18 to 22, should prove of con- 
siderable value. This is the fifth conference of 
the type to be held; at this latest one, papers 
relating to works in East and West Africa, 
Malaya, Nigeria, Aden, Rhodesia and Kenya, 
were read. Colonial civil-engineering works 
may frequently present problems not likely to be 
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met at home, and engineers who may have to 
concern themselves with other Colonial schemes 
are likely to profit from the Conference. No 
doubt prominent individuals in some of the 
Colonies would like to see major civil-engineering 
works carried out by their own nationals, but 
those with technical rather than political training 
will know that this cannot happen for many 
years. A wide field for British engineers should 
long endure, but a matter of vital importance is 
that those who devote themselves to work in 
these territories should have security of tenure. 
This is just as important for the welfare of the 
colony as for that of the individuals concerned. 


x * * 


Agriculture in Northern Rhodesia 


The proposed sale of the Trinidad Oil Company 
has given rise to much heart-searching regarding 
the ability of this country to finance development 
in the Colonies. It is therefore encouraging to 
be able to record a further contribution by the 
Selection Trust group of companies to the 
general economic development of the Central 
African Federation. It was announced recently 
that Rhodesian Selection Trust Limited, are 
proposing to set up a pilot farm on the Kafue 
Flats in Northern Rhodesia. This follows the 
decision of the Selection Trust group to assist 
in financing the Kafue hydro-electric scheme 
and their participation in the establishment of 
the Merchant Bank of Central Africa. 

Hitherto, the number of European farms in 
Northern Rhodesia has been small and the wealth 
of the country has been derived almost entirely 
from the copper mines. The Kafue Flats 
comprise an area of 1,300,000 acres along the 
banks of the Kafue river, subject to annual 
inundation when the river is in flood. A report 
has been prepared by consultants appointed by 
the Rhodesian Selection Trust group and this 
envisages the creation of large polders on the 
Dutch plan intersected with canals and cut 
up into farms of about 160 acres for European 
settlement, with smaller farms for an African 
settlement scheme. Very little, however, is 
known about the soils in the area and the first 
step will be to establish a pilot scheme and 
operate this for a period of some years. 

If this scheme is successful, it would be 
necessary to build a dam to control the Kafue 
river of which the flow, when controlled, is 
estimated at about 6,000 cub. ft. of water per 
second. Assuming that half this might be 
required for hydro-electric power, the balance 
would be sufficient to irrigate about 450,000 
acres. The maincrops would probably be wheat, 
barley and rice, and assuming a rotation com- 
prising three years of crops followed by three 
years of irrigated pasture for dairy cows, it has 
been estimated that the value of the return from 
these 450,000 acres at present prices might be 
£30 million a year. 


The new motor-assembly 
line in Black and Decker’s 
extended factory for por- 
table electric tools, at 


Harmondsworth. 
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This may well lead eventually to the esta! 
ment of secondary industries based on ag; 
tural by-products, and the opening up of a 
market for agricultural machinery. 
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Manufacturing Industry in Austra 


Output of manufactured goods in Aus 
during the six months to April, 1956, w: 
highest in the country’s history. This 
particularly true in the case of machine: 
industrial plant. The latest Survey of Manuf. 

ing Activity in Australia, published by the Indu 
tries Division of the Ministry of Trade, contains 
a warning that the rate of expansion has slowed 
down in recent months and is not likely to 
increase during the winter. As in this country. 
the high rate of taxation, the increase in the sales 
tax on motor cars and a credit squeeze—perhaps 
milder than we have experienced here—have 
caused a fall in the output of consumer durable 
goods and motor vehicles. 

The demand for machinery and equipment has 
reflected the strong upward trend in public and 
private investment. This tends to be concen- 
trated in heavy industries, although plastics, 
electrical engineering and motor vehicles all 
expanded capacity. 

The Survey states that import restrictions 
“have not of themselves resulted in any sub- 
stantial increase in manufacturing output” and 
points out that their main influence lies in 
reducing the rate of expansion of manufacturing 
industry “more particularly by limiting the 
availability of plant and equipment.” The 
Minister of Trade, Mr. McEwen, stated that 
manufacturers have a major contribution to 
make to the country’s economic problems by 
“thoroughly exploring and exploiting export 
possibilities,” by increasing capacity for basic 
materials and equipment and by conserving 
goods in short supply. When the Survey was 
published manufactured goods (excluding pro- 
cessed foodstuffs and refined metals) represented 
less than 10 per cent. of Australia’s total exports. 
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More Cold Comfort 


The remarks made by Mr. O. C. Turner, chief 
executive and general manager of Qantas 
Empire Airways discussed in a Weekly Survey 
of June 22, have been underlined by two 
developments during the past week. These 
are the further delay in the introduction of the 
Britannia by B.O.A.C. and the announcement 
that the Convair Division of the General 
Dynamics Corporation are to proceed with 
building the Convair Skylark 600, now renamed 
the ** Golden Arrow.” 

The Britannia which was intended to be 
brought into service in July, is now not likely to 
be available until October and no definite 
announcement can be made until the end of July. 

The introduction by Convair of the “ Golden 
Arrow ™ is a further example of the advantages 
enjoyed by American aircraft manufacturers in 
having a large home market available to them. 
The company had previously stated that they 
would not go ahead with construction of this 
airliner unless they received orders for at least 40. 
These orders have now been obtained, 30 [rom 
Trans World Airlines and 10 from Delta C. and S. 
Airlines, a United States domestic operator. 
The new aircraft will have four CJ-850 engines, 
the commercial version of the General Eleciric 
J-79 military jet engine. This represent: he 
first entry of General Electric into the com- 
mercial engine field after building over 100 
military jet engines. Delivery is schedule: oF 
late 1959 and this will increase still furth: 
competition which British manufacturers 
expect to meet in long-range civil aircralt. 

We regret that in the Weekly Surve te 
about Qantas Empire Airways, Limitec )- 
lished last week the company’s name wa en 
incorrectly. 
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THICK AND THIN SANDWICHES 


As in so many educational matters Scotland led 
he way in the introduction of sandwich courses, 
or they have apparently been in operation in 
Glasgow for over a hundred years. In England 
he B.T.H. and G.E.C. companies were among 
he pioneers in their use in the training of their 
\pprentices, and they have been in operation in 
one or two English colleges; but their extensive 
atroduction is a matter of only the last three or 
four years. In the academic year 1954-55 there 
were 41 technical colleges in England and Wales 
with sandwich courses in engineering and other 
technologies, and 1,522 students were taking 
them. Now they have been made the keystone 
of the arch of the new policy for technological 
education for they are to comprise the bulk of 
the courses in the Colleges of Advanced Tech- 
nology envisaged in the Government’s White 
Paper on Technical Education. 

A sandwich course is the name given to a 
system in which full-time periods of academic 
education are arranged alternately with similar 
periods of industrial training. In this sense 
even part-time day release is a sandwich course 
but, with the increasing complexity of modern 
technology, this has long been recognised as 
an inadequate system of training for professional 
engineers and senior technicians. The B.T.H. 
Company, for example, which started with releas- 
ing its apprentices to the College of Technology 
at Rugby—the only town where the provisions of 
the Fisher Act for compulsory day release were 
brought into operation—found it necessary to 
extend the period bit by bit until periods of six 
continuous months at college were introduced. 
To-day there are many different types of course 
in which the sandwich can be “thick” or 
“thin” but, for advanced work, periods in 
college of at least half the year are generally 
considered necessary. In an appendix to the 
White Paper, the National Advisory Council on 
Education for Industry and Commerce state 
that sandwich courses already in being at a 
number of technical colleges cover periods from 
two years leading to the Ordinary National 
Diploma to four or five years leading to the 
Higher National Diploma and College Associate- 
ships. They recommend that the professional 
course should normally cover the latter period 
with preferably five months in college alternating 
with seven months in works; although the 
needs of particular industries and the need to 
even the load in the college and in the works 
may require this to be modified. 


NON-UNIVERSITY SIXTH FORMER 


At a recent conference organised by the 
Ministry of Education and the British Associa- 
tion for Commercial and Industrial Education, 
Mr. F. Bray, the Under Secretary at the Ministry 
in charge of Further Education said that they 
were looking to the sandwich course first as a 
means of raising the standard of the good part- 
time student, and second as a means of attracting 
the non-university sixth former into industry. 
On the assumption that a third of those at 
present taking the Ordinary National Certificate 
ind a sixth of those leaving sixth forms of 
grammar schools and not proceeding to a 
university are suitable for a professional course, 
‘he potential source of students for these courses 
\s of the order of 4,000 to 5,000 a year. One of 
‘he advantages of sandwich courses from the 

linistry’s point of view is that, where the firm 
ays both the fees and wages, there is less demand 

1 public funds, although there was some dis- 
ereement with Mr. Bray’s view that the net 

st is a tiny fraction of a firm’s budget There 
re also the advantages that the apprentice will 

‘ve roots in the firm and all the students will 

© treated alike financially, which is not always 

‘© case where assistance is provided by local 

lucation authorities. Although this may be 

1e case in a particular firm, examples were given 
' the conference to show that the practice of 
fferent firms varies widely. 

From industry’s point of view the advantage 

’ the sandwich course, apart from increasing 


the number of trained men available, is that it 
provides a form of training particularly suitable 
for those going on to the production side, to 
which it is often difficult to attract the university 
graduate. As Mr. G. S. Bosworth of the English 
Electric Company pointed out, there is a strong 
inclination among university graduates towards 
research and development, and some persuasion 
may be needed to get the more able men to under- 
take the necessary training and instruction for 
manufacturing after they have completed a formal 
course. The young man who enters industry 
straight from school, even at eighteen, is not so 
worried about his status as the university 
graduate, nor about the fact that the knowledge 
which he has already gained is not of immediate 
application. He has some time in which to 
settle down and decide what sort of job he wants 


do and what sort of knowledge he will require 
or it. 


PRACTICAL EXPERIENCE 


According to Dr. P. F. R. Venables, of Salford 
College of Technology, this makes for an easier 
transition than normally from full-time study 
to employment, enabling the employer and the 
student himself more surely to test his aptitude 
for an industrial career through the system of 
selection through training. Although there is a 
general opinion in industry that some practical 
experience before academic training assists a 
young man to make sure that he wants and is 
suited to an engineering career and sends him 
up to the university or technical college as a 
more mature student, not all firms agree that 
the normal sandwich course is the right method 
of training. The alternative, which might be 
described as a “ thick sandwich *’ scheme, is to 
provide—in place of the present more general 
three-year university course followed by two 
years graduate apprenticeship—a year’s pre- 
university industrial training and a post-graduate 
year of specialised training after the university 
course. To some extent the choice must depend 
on the standard which is being aimed at, and 
here there is still a great deal of confusion. 
Taking only the full-time or sandwich courses 
for technologists of professional standing, the 
awards which may be obtained at technical 
colleges at present include the external B.Sc. 
degree of London University, the Higher 
National Diploma, and the diplomas and asso- 
ciateships of particular colleges. The Hives 
Council has now announced the conditions for 
the new Diploma in Technology which is to be 
of a standard approximating to an honours 
degree at two levels, with the possibility of an 
award at pass level for those who fail to reach the 
higher standard. A course for such an award, 
with a substantial grounding in basic science and 
mathematics and with a broad general curricu- 
lum, could not be of less overall duration than 
a university course. Mr. Bray even suggested 
that it might well be desirable for the sandwich 
student to spend some 100 weeks in college 
compared with about 80 spent by the university 
graduate. If anything like this standard is 
established, it is clear that the number of colleges 
that will be capable of providing the quality of 
tuition needed for it will be very limited, and the 
official view that courses in a fairly large number 
of technical colleges, some of them part-time, 
will qualify is unlikely to be realised. 


HIGHER NATIONAL CERTIFICATE 


Assuming that the external degree and the 
H.N.D. are superseded by the Dip. Tech. (Eng.), 
the question that will then arise is what is to 
happen to the Higher National Certificate which 
is to-day largely used as the channel to profes- 
sional qualification. 

That the present position is one of flux can be 
seen from the varying arrangements at present 
in operation by the big firms. The framework 
of apprenticeship schemes is to-day a fairly 
common one, although the nomenclature may 
vary, and it generally covers three levels: craft, 
student and graduate. This does not, however, 
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lead to a rigid demarcation between craftsmen, 
technicians and professonal engineers, because 
there are generally ladders of promotion from 
one stage to the next, and the grade of technician 
covers both promoted craftsman and some 
student apprentices. It is not surprising that 
such advanced industries as aircraft and electrical 
manufacturing and chemical engineering should 
have produced the most elaborate schemes. 
Rolls-Royce, for instance, apart from trade 
apprenticeships, offer student apprenticeships 
leading to Higher National Certificate, engineer- 
ing apprenticeships to external degree, university 
“thick sandwich’ apprenticeships for state- 
aided or private students, and graduate appren- 
ticeships of the normal two-year post-university 
period. 

At the Bristol Aeroplane Company all appren- 
ticeships other than for graduates are of the 
sandwich type. The two trade apprenticeships 
courses (Course A being training in a single craft 
and Course B a more general training for ad- 
vanced tradesmen and technicians) including one 
full week in every four weeks at the Company’s 
school to study for a final City and Guilds or 
Higher National Certificate; and the Aero- 
nautical Engineering Apprenticeship (Course C) 
has alternate six months spent in industrial 
training and in full time study for the Higher 
National Diploma. The Undergraduate Ap- 
prenticeship (Course D) has works periods of 
one year before and eight months after the 
University Degree Course and during vacations. 

Vickers-Armstrongs offer engineering appren- 
ticeships of normal type leading by part-time 
study to the H.N.C., but outstanding appren- 
tices can go on to sandwich courses leading to 
the diploma. In addition there are various types 
of sandwich courses leading to a degree. 


COLLEGE COURSES 


The B.T.H. student apprenticeships lead by 
four-year sandwich courses to professional quali- 
fication or by part-time study to the H.N.C. 
This year a five-year sandwich course is being 
introduced which should lead to the new 
Dip.Tech. and will replace the London External 
Degree course. Metropolitan-Vickers are now 
offering up to 80 a year of their most suitable 
student apprentices sandwich courses leading 
to the H.N.D. in place of the normal H.N.C. 
by part-time study. The British Oxygen Engi- 
neering Company has a number of sandwich- 
course apprentices taking courses leading to the 
H.N.D. in mechanical, production and chemi- 
cal engineering, and offers two scholarships 
a year to outstanding apprentices to go to the 
Imperial College. Rather late in the field are 
British Railways who have so far relied on a 
very small proportion of professional engineers, 
and most of those men who had acquired their 
status through the H.N.C. They have now made 
arrangements with Derby College of Technology 
for a sandwich course leading to the I.Mech.E. 
examination and looking to the new Dip.Tech. 
in the future. They have also arranged with 
Southampton University for a five-year degree 
course in civil engineering consisting of alternate 
periods of nine months in university and 15 
months in industry. The National Joint Advis- 
ory Council of the Electricity Supply Industry 
has just agreed to recommend to Electricity 
Boards, in addition to the present arrangements 
for part-time release for courses leading to the 
H.N.C., a system of sandwich courses to lead 
to the H.N.D. These will vary according to 
local conditions, but it is suggested they should 
normally be of four years’ duration with six 
months’ alternating periods in college and indus- 
try, and with preliminary and final periods in 
industry. In addition, the Authority offers a 
number of scholarships to the universities. In 
the iron and steel industry, Dorman Long for 
some years before the war had sandwich course 
arrangements with Constantine College, Middles- 
brough, and so have Colvilles with the Royal 
Technical College, Glasgow. The industry has 
also now made arrangements for Dip.Tech. 
courses to be held at Battersea Polytechnic. 

Although there are undoubted advantages 
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in a system as varied and flexible as these 
arrangements disclose, there are also serious 
disadvantages. It is difficult for the boy leaving 
school to know at what he should aim, and it is 
equally difficult for a prospective employer to 
know what value to put on the award an applicant 
has obtained. Presumably the Dip.Tech. will 
take the place of the H.N.C. and the H.N.D., 
and possibly also of the London External degree, 
as avenues to professional qualification, but if 
its standard is to be that of an honours degree 
there may still be need for some award between 
it and the Higher National Certificate, limited 
as the standard of the latter must be by the 
inadequacies of part-time education. It is not 
only for professional engineers of the highest 
grade that part-time education is to-day insuffi- 
cient, for many of the increasing number of 
technicians (including design draughtsmen) by 
whom they must be supported will also need a 
more substantial grounding in engineering 
science than it can give them. It may be that 
for this purpose the H.N.D. will remain the 
appropriate award, although it might be more 
satisfactory to provide a separate Dip.Tech. at 
pass level similar in character to an ordinary 
degree. 


BUREAUCRATIC IN-BREEDING 


The works-based sandwich course is obviously 
difficult for the smaller firms to provide, and the 
answer to their problem must be group appren- 
ticeship schemes of the admirable type being 
developed in the London area by the Engineering 
Industries Association in collaboration with a 
firm of consultants. They provide craft, techni- 
cian, student, commercial and graduate appren- 
ticeships, with the advantage that the apprentice 
will receive his practical training in a number 
of different firms. So far no sandwich-course 
schemes have been started, but it is expected 


that, as the need for better educated and qualified 
staff becomes more recognised, the demand for 
student apprenticeships of this type will develop. 

The majority of sandwich-course schemes so 
far envisaged are works based. and this might 
have disadvantages from the point of view of the 
variety of experience of the young engineer and 
his occupational mobility. It used to be said 
that the aspiring engineer ought to have had five 
jobs before he was thirty, but the growth of 
elaborate technical and managerial training 
schemes, as well as pension funds in large firms, 
may produce a sort of bureaucratic in-breeding. 
The only answer to this danger is the greater 
provision by the State and local authorities of 
grants for college-based students, and the willing- 
ness of industry to accept them for their periods 
of works training. The disadvantage is partly 
offset in the case of some large firms who use 
one college but send apprentices to many differ- 
ent works throughout the country. 

We are here on the threshold of a substantial 
change in our methods of training engineers and 
other technologists. This change is _ being 
born of a marriage of convenience between 
industry’s need and Government expediency, 
based not on confirmed desire or experience 
but ona hunch. Industry believes it wants more 
professional engineers in managerial and produc- 
tion posts (sandwich courses should also produce 
men for design and commercial positions where 
the need is even greater), but it is not satisfied that 
the present methods of training, whether in works 
or university, are entirely satisfactory. The sand- 
wich course is to some extent a compromise, but 
it is so far largely untested and there is a strong 
case for an attempt at a serious research study 
into methods of engineering education and 
training along the lines of the proposal recently 
put forward to the Institution of Mechanical 
Engineers by Mr. P. P. Love. It is a little 


DESIGN OF PLATE GIRDERS AND 
BEAMS 


SOME IMPLICATIONS 


The recent alterations made to B.S.153, Girder 
Bridges, Part III, Loads and Stresses, with 
special reference to stresses in beams and plate 
girders, were dealt with in two papers*t pre- 
sented to the Institution of Civil Engineers for 
discussion on February 28. 

As some of the authors of the first paper were 
members of the drafting panel for the revised 
Standard, which has now been circulated in 
draft form, the paper was valuable in explaining 
the differences between the revised and the 
original (1937) edition. The new draft is, of 
course, radically different from the old edition, 
being based on analytical rather than empirical 
methods. The authors pointed out that economy 
in material might be obtained by judicious use 
of the revised clauses, but it would appear that 
the work of the designer might be increased in 
view of the rather complex nature of some of the 
rules. It was worthy of note, however, as one 
speaker’ pointed out, that only in certain cases 
would it be necessary to apply the rules—which 
were most involved—for lateral instability of 
compression flanges, since the designer would 
normally guard against this by providing some 
effective support. 

The first of the papers, by Kerensky, Flint 
and Brown, discussed the design of beams and 
plate girders with stocky or slender webs and 
with flanges which might be equal or unequal; 


*“ The Basis for Design of Beams and Plate 
Girders in the Revised British Standard 153,” 
O. A. Kerensky, Dr. A. R. Flint and Dr. W. C. 
Brown. 

+ “ Experimental Verification of the Strengths of 
Plate Girders designed in accordance with the 
Revised British Standard 153: Tests on Full-Size and 
on Model Plate Girders,” E. Longbottom and Dr. 
J. Heyman. 


OF THE NEW B.S.153 


the effect of curtailment of the flange plates 
was also examined. The earlier part of the 
paper was devoted to a discussion of the stresses 
in flanges and, in particular, lateral instability. 
The work of Timoshenko, Chwalla and other 
authors was quoted and a general expression 
for the critical bending moment for beams stated; 
a similar expression for the critical bending 
stress in the case of cantilevers was also given. 

The general expression for the critical bending 
moment for beams was modified to a more 
useful form applicable to a wide range of sym- 
metrical sections (neglecting imperfections). This 
expression was then further modified to deal 
with cases where the flanges were unequal. 

The case of top flange loading, i.e., loads free 
to move sideways, and its effect on the critical 
stress was considered, so enabling expressions, 
sufficiently accurate for design purposes, to be 
stated for the effective lengths of the compression 
flange. It was pointed out that, when in 
addition to top flange loading the compression 
flange was smaller than the tension flange, the 
critical bending stress was seriously reduced. 

Curtailment of the flanges had been found to 
necessitate a modification to the lateral buckling 
clause on account of the reduction of the tor- 
sional and flexural rigidities near the supports, 
and a formula was put forward to cover the 
cases for change in thickness or in width. The 
effects of restraints on stability were considered 
and the effective lengths of the compression 
flange stated in terms of the spacing and stiffness 
of the supports, but part of this section of the 
paper was somewhat obscure. It was pointed 
out that stocky webs might fail by yielding before 
lateral instability of the compression flanges 
developed (this point was considered at more 
length in the second paper). 


June 29, 1956 ENGINEERID 


Strange that an industry increasingly based 
scientific knowledge and research should stun. ) 
so blindly forward in the main activity on w! 
the application of that knowledge will depe: 

Since the analysis was made on the assump’ . 
of “ perfect’ beams it had been necessar 
introduce corrections to allow for imperfect)... 
in workmanship, such as initial curvature 
twist. 


FACTORS OF SAFETY 


The factors of safety given in the revisec 
Standard were based on the theory of probab)|i:\ 
for various conditions of loading, and the resu!:. 
had been compared with those stated in the 
Report of the Committee of the Institution of 
Structural Engineers on Structural Safety. These 
factors were to be used in conjunction with 
either the yield stress or the buckling (or lateral 
instability) stress in order to arrive at the per- 
missible design stresses. The results of tests on 
models and on full-size girders were reviewed 
in the light of any imperfections in each case. 

Web stresses were considered in the succeeding 
section of the paper and a distinction was drawn 
between thick or stocky webs, where shear yield 
was the criterion, and slender webs which would 
buckle before the shear yield stress was reached. 
In the latter case the theoretical critical stress 
had been derived from Timoshenko. The 
effects of shear stresses in excess of the critical 
value and of membrane stresses on stability 
were also examined. It was pointed out that 
local failure may occur without the collapse of 
the whole web. Design formulae were given 
for the cases of pure shear or of shear combined 
with bending; in the latter case the Huber- 
von Mises-Hencky theory was quoted to justify 
the high equivalent direct stress permitted at 
the junction of the web and flange. A maximum 
or “ceiling” value for the stress, equal to 
the shear yield stress, was stated for each case. 
The effect of stiffening the web by vertical 
stiffeners only, or by horizontal as well as 
vertical stiffeners, was considered, and limiting 
slenderness values of the web given for each 
case, as well as for unstiffened webs. It was 
noted that intermediate stiffeners were to be 
designed to restrain the web plate against buckling 
and that their stiffness was to be related to that 
of the web panel and to their spacing. Reference 
was also made to the effect of membrane stresses 
on the stiffeners. The effect of bending stress on 
stiffeners was also dealt with, and tentative rules 
given for the stiffness of horizontal stiffeners 
when used singly or otherwise. Tests on web 
plates were also discussed in this section of the 
paper. 

The latter part of the paper was devoted to the 
application of the new rules to design, to the 
economy to be obtained by their use, and a 
statement of some of the proposed clauses for 
working stresses in flanges and web plates. 
Numerical design examples were given, as well 
as appendices showing the derivation of the 
formulae for top-flange loading and flange-plate 
curtailment. 


TESTS ON MODELS 


The second paper dealt almost entirely with 
the preliminary tests on model girders and the 
later tests made at the Military Engineering 
Experimental Establishment, Christchurch, on 
full-size girders. These tests were carried out 
during the drafting of the revisions as a check 
on the proposed rules. The model tests were 
carried out mainly to check the limits laid down 
for the slenderness ratios for unstiffened and for 
stiffened webs. 

A second series of tests was carried out on 
girders up to 75 in. deep using the 250 ‘on 
testing rig at M.E.X.E.; the rig was briefly 
described in the paper. These later tests were 
used to check for flange stability, web buck ‘1g, 
and the combined effect of shear and ben “8, 
and were reported at length, the load fa ors 
being given in each case. The paper also ve 
design rules for the “ plastic” analysis of = *S 
with thick webs of the type referred to e 
previous paper. 
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FLOW SEPARATION AND AIRCRAFT 
SHAPES 


The Aerodynamic Art” was the subject of the 
44th Wilbur Wright Memorial Lecture, given 
before the Royal Aeronautical Society, in London 
last month by Sir William S. Farren, C.B.,M.B.E.., 
F_R.S., technical director of A. V. Roe and 
Company, Limited. The main part of the lecture 
was concerned with the transonic problem and the 
changes which occur in air flow and pressure 
distribution round an aerofoil as the airstream 
speed is increased from subsonic to supersonic. 
This was illustrated by a film prepared by the 
Shell Film Unit, as well as by a series of schlieren 
photographs and interferometer pictures. We 
give below extracts from that part of Sir William's 
lecture dealing chiefly with flow separation, and 
of his concluding section on the changing shape of 
aircraft. 


At a given Mach number, as incidence is 
increased, strong shock waves are produced by 
the progressively higher local supersonic speeds, 
due in turn to the progressively lower pressures 
over the upper surface as the angle increases 
and the lift rises. At the larger angles the 
separation behind the shock wave is gross and 
there is a wide turbulent wake. There is no 
apparent separation at or near the leading edge. 
The local supersonic flow near the nose seems to 
be able to “ turn the corner.” Clearly, both the 
shape of the wing near the leading edge, and 
certain differences between subsonic and super- 
sonic flow, have strong influences on the way 
the air behaves in such circumstances. By 
thinning the shape near the leading edge, and so 
reducing the radius of curvature of the nose, 
and at the same time cambering the shape, air 
can be persuaded to cling to the surface, and the 
occurrence of appreciable separation is delayed 
for several degrees. 

A rather striking technique for looking at the 
flow round an aerofoil uses the optical inter- 
ference between a beam of light that passes 
across the flow and a reference light beam. The 
result is a picture of interference fringes which 
gives an approach to a quantitative outlook on 
the situation, since the air in each of the fringes 
shown has a constant density. 

In Fig. 1 is an “interferometer ” picture of a flow 
without separation. Figs. 2 and 3, and 4 and 5, 
contrast the flow round the same wing at 8 deg. 
incidence at Mach 0:6 and Mach 0:9, by schlieren 
and interferometer pictures. At Mach 0:6 
there is a gross separation at the leading edge, 
and over the whole of the upper surface of the 
wing. At Mach 0-9, the flow becomes super- 
sonic round the extreme nose, the radiating 
fringes being the characteristic sign of a “* super- 
sonic expansion ” by which, at supersonic speeds, 
air can turn round sharp corners. The conditions 
here are substantially those of the ‘ Prandtl- 
Meyer” flow in truly supersonic flow. The 
ultimate return of the flow to the general subsonic 
speed through a complex series of shock waves, 
and the accompanying gross separation of the 
youndary layer, is clearly shown. Here it seems 
ather less formidable than in the schlieren 
victure. 

It seems unlikely that we can ever be clever 
nough to live with conditions such as are 
represented in Figs. 2 to 5. The use of such 
‘hemes as “ vortex generators” to inject energy 

clean air—into the boundary layer, and a 

liberate shaping of the front of the wing so 

to use the ability of local supersonic flow 
turn round a sharp corner without separation, 
upled with the use of rather thinner wings than 
se with which we first attacked the high sub- 
lic speed range, may avoid most of the 
ficulties described. But it does not seem 

)bable that high subsonic separation can be 

irely excluded from all the conditions which a 

nsonic aircraft has to meet, and it is necessary, 

refore, to consider what is the harm which 
night do. 

ndirectly, it results in large and undesirable 


changes in the pressure distribution and forces 
and, therefore, on the balance and control of the 
aircraft. The direct harm is vibration, leading 
possibly to fatigue of the structure. At very 
high speeds the variations of pressure in a 
separated flow can be fairly large, and since they 
repeat frequently, they act rather like a powerful 
pump going at a high speed. If we cannot 
eliminate separation entirely, we must control 
it so that we are sure that there is an ample 
margin of safety. 

Few problems have proved more difficult than 
the correlation between fluctuating air flow and 
its consequences to an aircraft. And _ the 
measurement of such fluctuations in wind tunnel 
experiments on models, while possible in prin- 
ciple, is tedious and of limited utility because 
of difficulties in simulating effects associated 
with vibration of the aircraft structure. Even 
the measurement in flight of fluctuating forces, 
while technically easier because there is space 
in which to put the necessary equipment, is 
far from easy to interpret in terms of what can 
be accepted as tolerable and safe. 

In this field, however, valuable advances have 
been made recently by which we can link up 
observations of the flow in two dimensions 
with wind tunnel experiments on two-dimensional 
models of typical strips of a wing, and on three- 
dimensional models of the whole wing. These 
in turn can be related to the characteristics of the 
aircraft in flight. It has been found possible to 
cover the full range of angle of incidence (or lift 
coefficient, or the equivalent g on the aircraft) 
and of Mach number. 

It was assumed that if the onset of separation 
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could be detected, it would be possible to corre- 
late it with the onset of fluctuating pressure 
on the aircraft and its consequences. Measure- 
ments of the pressure on the upper surface of 
model wings at a constant angle of incidence, 
showed that the onset of the effects of separation 
coincided with a marked tendency of the pressure 
at a point near the trailing edge, after rising 
steadily as the Mach number rose, to fall sud- 
denly. Fig. 6 shows qualitatively the general 
character of measurements of this pressure. 
From this is constructed Fig. 7, a diagram 
showing the relation between angle of incidence 
and Mach number at which one might reasonably 





Fig. 1 The flow round a wing at low Mach 

number and angle of incidence, shown by inter- 

ference fringes, boundary layer and wake, but no 
separation. 


Figs. 2 and 3 Mach 0-6, incidence 8 deg. 





Figs. 4 and 5 Mach 0-9, incidence 8 deg. 


Figs. 2-5 Schlieren and interferometer pictures showing the effect of a rise of Mach number from 
0-6 to 0-9 on separation at the leading edge. The rise of Mach number has removed separation from 
the leading edge to the foot of a shock wave at about 30 per cent. chord. 
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expect the effects of separation to be evident. 
These measurements could be made at a point 
along the span of a model where experience 
suggested that separation was likely to occur. 
They were compared with observations of the 
effects of fluctuating pressures in flight, using 
two different methods which themselves gave 
remarkably consistent results—measurements of 
vibration by accelerometers, and observations by 
observers in the aircraft. The correlation 
obtained is shown in Fig. 8. 

The flight instruments were put in places 
where, from other evidence, the effects of vibration 
were most distinct, and were adjusted to a high 
sensitivity, the object being to detect the first 
measureable sign of vibration. The human 
observers were experienced in detecting signs 
of very slight vibration, far less in intensity than 
what passes without comment in the majority of 
aircraft. The background level of vibration 
in the aircraft used in these experiments was very 
low. 

The fact that these flight observations agree 
with the curve derived from the wind tunnel 
experiments, which are in turn consistent with 
the observations of the effects of flow separation, 
means that we have now a logical method of 
attacking the problem, based upon firm foun- 
dations. 

The next step was to try schemes which would 
be expected to reduce or eliminate separation, to 
test them on a model of the complete wing, 


Line of Appreciable 
Fall of Pressure 


Pressure 





Much Number 


(3625 A) 


ENGINE FRING 


Fig. 6 Variation of pressure on upper wing 
surface with Mach number, at constant incidence. 
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Fig. 8 Relation between angle of incidence and 
Mach number at onset of measurable vibration in 
flight. 


and in flight. The re- 


sults were remarkably — se 


consistent. There was 
reason to believe that 
we had separation 
** under control.” 

It is at this point 
that I propose to leave 
this subject, but with 
this last word. It was 
not until the problem 
was met, and met in 
flight, that it was pos- 
sible to assess how 
important it was. 


Subsonic 


High 
Subsonic 
THE CHANGING 
SCENE 

Fig. 9 is a pictorial 
record of some typical 
aircraft. The hori- 
zontal scale of Mach 
number ranges from 
0 to 2-0. All the air- 
craft are drawn to the 
same scale. 

The Spitfire, repre- 
sentative of the ‘ sub- 
sonic’ days has the 
lowest  touch-down 
speed shown on the 
chart. Although not 
intended by design to 
exceed about Mach 
0-65, it was dived to 
over 90 per cent. of the 
speed of sound and 
survived unharmed. In 
all respects it was a 
wonderful aircraft over 
its whole speed range. 

In the second group 
—‘high subsonic ”’— 
three examples em- 
phasise the different 
ways in which engineers 
have used their art, . 
sometimes puzzling the - 
world by the diversity «?*°) 
of their ideas. 

The Comet may fairly 
be described as the cry- 
stallisation of 30 years . 
of experience. The 
Boeing B-47 and the 
Avro Vulcan are ex- 
amples of two ways of 
meeting much the same requirement. 

In the third group, “transonic and super- 
sonic,” are first the English Electric Pl and the 
Fairey Delta 2. These two aircraft may perhaps 
serve to illustrate the point that once you have 
safely navigated the high subsonic region, there 
is smoother water ahead. Iti: nainly a question 
of pushing harder. 

I was tempted to put the Lockheed F 104 in a 
group by itself, labelled “supersonic only,” 
which exposes the difficulty of trying to label 
things, particularly aircraft. It has a touch- 
down speed of about 150 knots and must there- 
fore pass through the transonic region, but is 
probably intended to do so without hesitating. 

Below it in the same group is an imaginary 
triangular shape, included mainly to emphasise 
that there is still plenty of room for variety of 
opinion about what shapes might make good 
aircraft. This third group contains examples of 
almost every shape that has been suggested so 
far, except the popular circle. This suggests 
that there is more than one way of doing this 
particular job. 

The fourth group, ‘ Subsonic and Supersonic ” 
emphasises possibly the most important point in 
the whole diagram. The high speed of aircraft 
has risen in 10 years from, say, 400 to 1,000 
knots. Rocket-propelled aircraft have gone 
even faster. This advance has, however, been 
bought largely at the cost of a rise in the take-off 
and touch-down speeds. The helicopter, the 
Fairey Gyrodyne, is an example of a flying 
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Fig. 9 Shapes in the sky. 


machine which has an infinite speed range, 
defined as the ratio between top speed and touch- 
down speed. To the right of it is an imaginary 
shape, an enlargement of the one above it, 
definitely supersonic. The problem seems to 
be to combine the two, or rather to devise 
something which will have the qualities of both. 
We cannot expect to provide an acceptable 
solution to supersonic transport until we 
recognise that we have already gone farther than 
is wise in take-off and touch-down speeds. 


* & @ 
VISCOUNTS FOR LUFTHANSA 


The negotiations which have been under way for 
some time between Lufthansa and Vickers- 
Armstrongs (Aircraft) Limited, have been brought 
to a successful conclusion, and the German 
Airline have signed an order for seven Viscounts 
of the latest type, with an option on two more. 
This is the first time that Lufthansa has ordered 
British aircraft, either since or before the second 
World War. 


Lufthansa’s version will be known es the 
Viscount 814D, and will be powered by ‘our 
Rolls-Royce Dart R. Da 7/1 propeller-tu™ ines 
giving 2,100 h.p. each at take off. The c ing 
speed will be 365 m.p.h. 

The new Viscounts can easily be co: “ted 
at a later date to the still more power! art 
R. Da 8 engines when these become a He 


and this conversion will give the Vis: 
400 m.p.h. cruising speed. 
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rhe Iron and Steel Institute in France (concluded from page 536) 


THREE PROBLEMS FOR STEELMAKERS 
sURNACE GAS FLOW, SULPHUR AND IMPACT TESTING 


Concluding our report of the special meeting of 
the Iron and Steel Institute, held in Paris from 
june 5 to 14, we have now to deal with the 
proceedings of the morning of Friday, June 8, 
when two simultaneous technical sessions, “* C ” 
and “D,” were again held at the Chambre 
Syndicale de la Sidérurgie Francaise, Rue de 
Madrid. 


AERODYNAMICS OF OPEN-HEARTH 
FURNACES 


* Studies on a Model of the Aerodynamics of 
a Maerz-type Open-Hearth Furnace with Pre- 
heated Gas, and a Comparison with Siemens and 
Terni Furnaces ” was the title of the first paper 
considered at session C. It was by Mr. G. 
Husson, of the Institut de Recherches de la 
Sidérurgie (IRSID), and Mr. G. Cohen de Lara 
and Mr. R. Durand, of the Laboratoire Dauphi- 
nois d’Hydraulique. 

The authors stated that at the centenary 
congress of the Société de I’Industrie Minérale, 
held in Paris in June, 1955, they had presented 
a report of results obtained on reduced-scale 
models of the aerodynamics of a standard 
Siemens and a Terni-type open-hearth furnaces. 
The present paper completed this previous work 
by giving the relative results for a Maerz-type 
furnace.* 

As a result of aerodynamic tests carried out 
on a wooden model of the No. 4 furnace at 
Hayange Steelworks, built on a #th scale, it 
had been established that the flame of this type 
of furnace, given uniform excess of air, was much 
shorter than that of the Siemens and Terni 
furnaces. The flame of the Maerz furnace was 
very sensitive to departures from symmetry in 
the outflow of gas in the uptakes of air and 
gas burners, or to variations in the dimensions 
of the furnace. 

The research programme of this type of 
furnace was being pursued simultaneously with 
that on the other types previously studied. The 
programme would include a study of the effect 
of the recuperators and the slag pockets; the 
effects of the doors and various air inlets which 
were probably very important owing to the pre- 
sence of lateral re-circulation currents; and 
tests in the steelworks on the actual No. 4 
Hayange furnace, when cold, by injecting air into 
the recuperators and furnace chamber. 

Much of the discussion on this paper was 
devoted to the consideration of the effect of a 
new type of Maerz furnace on the recirculation 
zone of the furnace. Mr. G. Cohen de Lara 
stated that in this furnace the walls sloped 
towards the axis of the furnace and this would 
tend to favour the stability of the flame and 
reduce lateral recirculation. 

Mr. A. Grosjean said that a 30 ton furnace 
having inclined walls had been built at the 
Cockerill Ougrée Works in Belgium and had 
given very encouraging results both from the 

oint of view of heat consumption and that of 
‘increased productivity. Although the furnace 
ppeared unorthodox in shape, it had been 
ecided to build another one like it. 

Mr. R. W. Evans stated that at the Steel 

ympany of Wales Limited work had been 
me using cold models of the open-hearth 
rnace. Although the importance of this type 

work was recognised, there were drawbacks 
its application to full-scale operations. If, 

r instance, heaps of materials were placed at 


* Editor’s Note-—The Terni furnace was initiated 
Italy but has now been adopted elsewhere. In 
3 furnace the angles and other characteristics of 
> air and gas ports are designed in such a manner 
to obtain intimate mixing of the air and gas and 

resultant production of a very hot flame. In 

Maerz furnace the air enters the furnace chamber 
way of two vertical uptakes situated on each side 
the gas port. 





irregular intervals in the model-furnace bath, 
so as to simulate heaps of scrap, such as would 
obtain in practice, the results obtained for gas 
and air circulation were quite different from 
those yielded from the furnace when the interior 
was smooth. Moreover in a molten-metal bath 
the reactions which took place were often violent 
and these had an effect on the passage of the 
gas and air through the furnace. 

_ On the other hand, it was quite true that 
important results could be obtained from cold 
model work. Recently, model experiments had 
been carried out on a single-uptake furnace and 
these had indicated the best cross-sectional area 
and shape to be given the uptake. 


DESULPHURISATION WITH LIME 


The second paper considered at session “* C”’ 
was upon the subject of * Desulphurisation of 
Liquid Pig Iron by Blowing with Lime Powder.” 
It was by Mr. B. Trentini, Mr. L. Wahl and 
Mr. M. Allard, of IRSID. The authors stated 
that a characteristic of the new process which 
had been given special attention was the creation 
of the very best conditions of contact between 
the liquid bath of metal and the desulphurisation 
agent. These conditions had been achieved by 
the adoption of very fine powders and blowing 
through immersed tuyeres. Whether carried 
out in a converter or ladle, the desulphurisation 
operation was very simple; the liquid pig iron 
was poured into the vessel with the tuyeres 
remaining above bathlevel. During the pouring, 
the introduction of unwanted slags such as 
blast-furnace or mixer slags must be avoided 
as far as possible. 

After a sample of the melt had been taken, 
nitrogen was admitted through the tuyeres and 
then lime and as soon as a white cloud appeared 
at the mouth, the tuyeres were immersed by 
simply rotating the vessel for the duration of 
the operation which lasted only a few minutes. 
At the end of this period, the vessel was returned 
to its starting position with the tuyeres above 
the bath, and the supply of lime and nitrogen 
was cut off. 

The process enabled rapid and _ efficient 
desulphurisation of the iron melt to be carried 
out, so that low residual sulphur contents of less 
than 0-010 per cent. could be obtained in a 
few minutes. The addition, to the lime, of a 
strong reducing agent, such as aluminium, 
facilitated the attainment of very low sulphur 
contents, of less than 0-004 per cent. 

The discussion was opened by Mr. R. P. 
Towndrow who said that the perfection of a 
cheap single process which would enable steel- 
makers to desulphurise their liquid pig iron 
while still allowing considerable latitude to the 
blast furnaceman would be a valuable develop- 
ment. Many of the processes so far advocated, 
however, were intended for desulphurising pig 
iron in relatively small quantities, namely, up 
to from 20 to 30 tons. While this would serve 
for a Bessemer melting shop, an open-hearth 
plant would required the desulphurising process 
to be applicable to batches of from 100 to 200 
tons. Such a development would mean that 
many problems would have to be overcome. 

He would like to ask the authors whether, 
when compressed air was blown through the 
pig iron instead of nitrogen, any significant 
reduction in silicon occurred. 

In reply, Mr. Trentini stated that experiments 
had been made on small quantities of liquid 
pig iron. Increasing quantities had been tested 
and melts of 15 tons and of up to 50 tons were 
envisaged. Compressed air did not lower the 
silicon percentage very markedly. Thus, in a 
recent test, while the sulphur had been brought 
down from 0-062 per cent. to 0-012 per cent. 
by compressed-air blowing, the silicon had 
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decreased from 1-65 per cent. to 1-42 per cent. 
only. To remove silicon, oxidising conditions 
were necessary but to remove sulphur reducing 
conditions were Thus the process 
described in the paper would not remove both 
silica and sulphur in the same ladle. 

Dr. E. T. Turkdogan asked the authors 
whether they had tried using calcium carbide, 
instead of lime, and Sir Charles Goodeve asked 
them whether their lime contained sulphur at 
the end of the operation and whether lime dust 
was discharged into the melting-shop atmosphere. 

Mr. Trentini, in answer, said that a little dust 
did appear above the ladle. Samples of this 
had been taken and it had been found to contain 
2, 3 or even 4 per cent. of sulphur. 

Mr. H. G. W. Debenham asked the authors 
whether the tuyeres were an essential part of 
the process or whether an ordinary lance could 
be used. He also asked what ladle lining was 
used. In answer, Mr. Trentini said they had 
used ladles having a basic lining but it had 
soon been found that the lining had no effect 
on the reaction, which was between the liquid 
metal and the lime. Hence, nowadays, ordinary 
firebricks were used for the lining. The adoption 
of tuyeres had greatly improved the results 
obtained. At the commencement lances had 
been used, but the tuyeres now utilised gave far 
better results. 

Mr. D. P. G. Davis wondered whether there 
was any reasonable possibility that compressed 
air would be adopted in conjunction with 
multiple tuyeres which would be pushed down 
into the metal, thereby lowering the sulphur 
content from 0-09 to say 0-03. 

In a final answer, Mr. Trentini stated that 
the process was still in a fluid state and that 
many more experiments would be needed before 
anything approachin,s finality could be attained. 

In reply to Dr. Turkdogan regarding the use 
of calcium carbide, he said that the price of 
this chemical was far higher than that of lime, 
although, of course, it was very efficient. 

Mr. R. Mather, from the chair, in a brief 
final comment, said that the present investigation 
had brought nearer the desulphurisation of 
‘ordinary’ steels, namely, the steels made 
regularly in millions of tons for many applications. 


SULPHUR PARTITION 


The first paper presented at session “* D”’ was 
a contribution from the Chemistry Department 
of the British Iron and Steel Research Associa- 
tion, entitled ‘* Sulphur Partition between Gas, 
Slag, and Metal Phases under Iron and Steel- 
making Conditions.” It was by Dr. E. T. 
Turkdogan, head of the physical-chemistry 
section of the Chemistry Department. 

The author concluded that applying his calcu- 
lations, based on the results of numerous 
laboratory experiments, to works’ data, it 
appeared that the sulphur transfer to and from 
the slag and metal phases attained equilibrium 
under normal iron and steelmaking conditions. 

The belief that the sluggishness of the carbon- 
oxygen reaction in iron was the cause of the 
apparently high residual sulphur in blast-furnace 
iron had been confirmed. Despite this, how- 
ever, in blast-furnace practice the sulphur and 
manganese distributions between slag and metal 
attained equilibrium. This state of equilibrium 
could be changed by removing the excess dis- 
solved oxygen in carbon-saturated iron either by 
allowing the carbon-oxygen reaction to proceed 
further or by adding a suitable deoxidiser, such 
as aluminium, silicon, or manganese. This was 
followed by the return of silicon and manganese 
to the metal and a lowering of the sulphur content 
of the iron. 


EFFECTS OF THE IMPACT TEST 


The last two papers presented at session “ D” 
were considered jointly. The first was “A 
Study of Impact Tests and the Mechanism of 
Brittle Failure’ by Professor C. Crussard, Mr. 
R. Borione, Mr. J. Plateau, Mr. Y. Morillon and 
Mr. F. H. Maratray, of the IRSID research 
staff. The authors stated that the object of 
their study was to clarify the fundamental 
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phenomena associated with impact tests. It 
had been observed that fracture could be initiated 
either at the surface (at the root of the notch) 
or internally. With decreasing temperature, the 
former mechanism gave way to the latter. The 
presence of permanent bending and of regions of 
plasticity showed that fracture was always pre- 
ceded by plastic deformation, even in the case 
of brittle specimens where fracture was initiated 
internally. The role of this preliminary plastic 
deformation was evaluated by making comple- 
mentary low-temperature tensile tests, which 
led to the conclusion that slight deformation 
caused internal stresses which embrittled the 
metal, while heavy deformation subsequently 
reduced this embrittlement. In impact tests, 
plastic deformation modified both the intrinsic 
brittleness of the metal and the distribution 
stresses, which could be used to explain the 
change from one mode of fracture to another. 

The second paper was entitled “* Some Effects 
of Heat Treatment and Microstructure on the 
Transition Temperature of a 0-24 per cent. 
Carbon Steel.” It was by Mr. G. Burns and 
Mr. C. Judge and described work carried out at 
the Admiralty Materials Laboratory, Holton 
Heath, near Poole, Dorset. The authors stated 
that among the factors known to affect the 
temperature at which the fracture of mild steel 
in a notched-bend test changed from a tough to 
a brittle character was the thermal history of the 
material, particularly that part of the history 
which followed the conclusion of hot working. 

Using a 4 in. thick plate of steel containing 
0:24 per cent. of carbon and 0-55 per cent. of 
manganese, and assessing the transition tempera- 
ture by the first appearance of cleavage fracture 
in a notched slow-bend test, the main factor 
affecting the transition temperature of this steel 
was the austenite grain size at the beginning of 
the final cooling; if it were coarse the steel would 
have a high transition temperature, if it were fine 
a low transition temperature could be attained 
by suitable cooling. 

To cause the steel to show the lowest transition 
temperature which could be developed from the 
original austenite grain size, the cooling rate 
down to about 700 deg. C. should not be slower 
than the rate of cooling of a 4 in. thick plate in 
still air (about 70 deg. C. per minute), but there 
appeared to be no advantage in exceeding this 
rate. The cooling rate from 700 deg. to 600 
deg. C. could, with advantage, be faster than 
the rate of a 4 in. plate in still air, and could 
usefully be as high as 200 deg. C. per minute. 
Below 600 deg. C., the rate of cooling appeared 
to have no significance, provided it was not so 


rapid as to lead to quench-ageing effects in the 
steel. 


THE FRENCH IRON AND STEEL 
INDUSTRY 


A paper entitled ‘* The French Iron and Steel 
Industry was not presented but had been 
specially prepared for the meeting by Mr. Marc 
Allard, director-general of IRSID. In the course 
of this, he stated that the iron and steel industry 
of France was based on the ore of Eastern France, 
with works in the Nancy and Longwy areas, and 
especially in the Moselle basin, around Metz. 
It benefited in this region from the important 
deposits of coking coal in Lorraine, which had 
been exploited only recently. In the west of 
France the Mondeville works were also situated 
vn an ore field, near Caen. In the north of 
France, steelworks had been set up on the coal- 
mining region; they received their ore supplies 
from the east, from Normandy, and by sea from 
Africa. In central France steelmaking was 
carried out in the coalmining areas, in the region 
of Saint-Etienne and Le Creusot. 

The overall production of steel in France for 
1955 had been 12,600,000 metric tons. Of this 
total Eastern France was responsible for 66:2 
per cent., Northern France for 22-2 per cent., 
Western France for 4:3 per cent., and Central 
and Southern France for 7-3 per cent. Basic 
Bessemer steel represented 61-7 per cent. of the 
total, open-hearth steel 31 per cent., and electric 
steel, 7-3 per cent. 





June 29, 1956 ENGINEER]? 


j 


ANGLE SECTIONS IN BENDING 
DETERMINATION OF LIMITING DESIGN STRESS 
By J. Jennings 


When an angle is used as a beam, the plane of 
the applied bending moment being parallel to 
one of the legs, the calculation of the maximum 
stress by the methods usually adopted, using 
data supplied in section tables, is a tedious 
process. Under these conditions the material of 
the angle is unsymmetrically disposed about the 
plane of the bending moment, and therefore 
the equations used for symmetrical sections are 
not applicable. The method usually advocated is 
to resolve the bending moment into two com- 
ponents in the direction of the two principal 
axes of the section, apply the usual formula to 
each component in turn and then add the result- 
ing stresses at the point judged to be the most 
highly stressed. Thus, considering Fig. 1, 
OU and OV are the major and minor principal 
axes, respectively, and P is found to be the most 
highly stressed point. The stress at P due to 
a bending moment in the OY-plane is 


f, M, (“ase od 4 v; soe *). a) 


Section tables generally give the value of I,, 
I, and a, but the values of u,, and v, are left to 
be determined. 

It occurred to the writer that a good approxi- 
mation to the properties of an angle could be 
obtained by simplifying it to two lines of small 
thickness f¢ situated along the centre-line of the 
legs. There is a certain amount of “ give’ and 
**take’’ about the approximation and it might 
be that the results were close enough for practical 
purposes. 

The values of I,, I, %, m, and v, are all 
complicated even on the basis of this simplifica- 
tion, so the alternative method of solution based 
on the product of inertia I,, was used. The 
formula for stress at any point in a section is 
given by* 


putty 2 


, M. 
I, 1, — ley 


For the simplified section shown in Fig. 2, 
the following formulae may easily be derived: 


Area=(a+b)t . . & 
2 
. 2 st b) ” 
2 
= 2 mr b) © 
3 4 
ee ne 
3 A. 
Ny ne * " 
be Ser o ®) 
7. a 4,4 (9) 


It is to be noted that a and 5 are less than the 
length of the two legs of the angle by half the 
thickness. 

The errors in the approximation are due to: 

(a) A small overlapping square of side 41 
which has been displaced inwards at the root of 
the angle. 

(b) The omission of the effects of the spandrels 
formed by the root and toe radii. 

(c) The omission of the quantity ;'; 5 f and 
rs at® in I, and I,, respectively. 

Nevertheless, the positive and negative areas due 
to the spandrels practically balance, since the root 


radius is about 1/2 times the toe radius. The 


* E. H. Salmon, D.Sc., Materials and Structures, 
vol. 1, page 168, and other sources. 

t Iz ly — Izy? is invariable for all pairs of per- 
— axes through the centroid and is equal to 
u 4D 


effects of (a) and (b) on x and y, and of (a). ; 
and (c) on I, and I, almost cancel one anothe 
but for I,, the effects of (a) and (b) are additive 
The total error is, however, relatively smaii 
normal angles. 


With the origin at the centroid, the equation (o 
the neutral axis is 


Lay 3a*x 


a Sony Gets’ * (10) 


It is found that this line cuts the horizontal leg 
at a distance of 45 from the toe. Thus. if 
required, the neutral axis for an angle section 
with the bending moment parallel to one of the 
legs can be drawn in at sight. The maximum 
stress will occur at the greatest distance from the 
neutral axis. Examining the points A, B, and 
C, in Fig. 2, it will be found that 
Pa: Pet Ps: 320° +06:2¢4* : a* . -(11) 

so that p, is always the greater distance. Thick- 
ness will affect the ratios somewhat but not 
sufficiently to alter the order of magnitude. 
Substituting y = a — jy, and x = X in equation (2) 


gives the following equation for the maximum 
stress: 





_3Qa+b) 
h= we x br: - (12) 
This makes the section modulus, z, for point A 
a*(a+ bjt 
3Qa+5) (13) 


Stresses for points B and C could be found 
approximately by using the ratios from equation 
(11). 

A further approximation can be made in the 
equation for maximum stress by assuming that 
this occurs on the centre-line at the end of the 
leg; the error involved in this is small because 
of the toe radius. 

For the 4in. < 3 in. = 4 in. angle used as an 
example by Salmon* the following are com- 
parable figures obtained by the suggested 
formulae, and by a more accurate estimation. 
For this section, a = 3-75, b = 2-75, t =0°5. 


TaBLe I. Comparison of Approximate and Accurate Properties 


: Approximate Accurate | Difference, 

Quantity | ormula | estimation per cent. 
Area, in.” ee 3-25 3-25 | 0 
Cz=5 +4 > in. | 1-33 Se 0-6 
Cy = 5 + > in.| 0-83 | 0-82 1-2 
I,, in.* .. em 4:98 4.97 0-2 
ly me? ... 2-37 2-37 | 0 
1p); in.* vail 2-04 1-98 3-3 
Lt — ke & 7-63 7-85 2-8 
“2 


z “ , 1-485 1-438 3-3 


: 1 
The maximum stress is proportional to — and 


therefore the approximate formula will give 4 
value 3-3 per cent. low for this particular angle. 
As there is a rolling margin allowed on thickness 
of + 24 per cent. it would appear that the degree 
of accuracy obtained is very good indeed. As 
the accuracy depends on the relative thickness 
and radii and one would expect that a smal! angle 
section, such as | in. < lin. x 4 in., might show 
a marked discrepancy. But as a matter o! fact, 
a calculation such as that above shows an ©rror 
of only 4:5 per cent. in the maximum stress. 

If, as may be suspected, the angle is »ften 
treated as though it were a symmetrical am, 
the errors are far greater than that due ©» the 
formulae given above. For example, tak: the 
4 in. < 3 in. < 4 in. angle, the valuec -, 'S 
given as 1-853 in.* in the section tables. sing 


* loc. cit. 
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Fig. 1 Angle section, showing principal axes 

and the point, P, of maximum stress. Accurate 

calculation of this stress, based on section table 

data, is complicated ; if, for simplicity, the section 

is treated as a Symmetrical beam the possible error 
is as much as 22 per cent. 


this value will underestimate the stress by 
224 per cent.; for the | in. by 1 in. by 4 in. 
section, this error is 19 per cent. 

Treating the angle as a thin section of uniform 
thickness the shear stress, g, is given by: 


a ’ ds —1,, |" x ds| 

= 7 yas — I, \ 

i, 1, => La l "te ‘ it Pi mi 

(14) 

where s is the distance of a point from one end 
of the section, and F is the shear force due to 
loading perpendicular to the axis of x. The 
maximum shear stress occurs in the vertical leg 


on the neutral axis, and is given approximately 
by the following formula: 


3 F (2a + b)? 
2at(a+ b)(4a+ b)° 


q 


Qmax. = 


(15) 


This has a maximum value of ; 4 when 
at 
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Fig. 2. Simplified section, drawn at the centre of 

the legs of the angle. Simple formulae make 

calculation of the maximum stress straightforward 
and sufficiently accurate for design purposes. 


2a, and tends to a minimum value of 


b 
3 F 
ew atb = 0. 

There will be no torsion on the section provided 
the loading is applied in the plane of the vertical 
leg, since the shear centre is at the junction of 
the centre-lines of the two legs. If the load acts 
at a distance from this leg the maximum torsional 
shear stress is given by:* 

3F 16 
(a+b) 0 anes 
where T is the torsional moment. This shear 
Stress is practically constant over the long edges 
of both legs of the angle, so that the maximum 
shear stress will occur on the neutral axis and 
will be the sum of the values of gmax. and q 
calculated from equations (15) and (16). In 
conclusion, it will be seen that the maximum 
bending and shear stresses can be worked out 
accurately to within a few per cent. of the true 
values using only the centre-line lengths and 
angle thickness. 

* S. Timoshenko & A. Goodier, Theory of Elas- 
ticity, 2nd edition, page 287. 
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Institution of Naval Architects Spring Meeting (concluded from page 530) 
VIBRATION AND CORROSION IN SHIPS 


The concluding technical session of the Spring 
Meeting of the Institution of Naval Architects, held 
in the Weir Hall at their headquarters at 10 Upper 
Belgrave-street, London, S.W.1, on March 22, was 
divided into two parts, the second of which was a 
joint meeting with the Institute of Marine Engineers. 
The first part of the session, during which the chair 
was taken by Dr. R. W. L. Gawn, C.B.E. (vice 
President), was devoted to the presentation and 
discussion of a paper by Mr. J. W. Ramsay, B.Sc. 
(Eng.), of the Royal Naval Scientific Service, entitled 
“Aspects of Ship Vibration Induced by Twin 
Propellers.” 


VIBRATION INDUCED BY 
TWIN PROPELLERS 

Mr. Ramsay explained that the need to reduce or, 

'! possible, avoid vibration in warships had become 
more important with the introduction of radar and 
eunnery control equipment of growing complexity 
ond a high order of sensitivity. In general, the 
‘bration of a ship’s hull depended upon the nature 
nd magnitude of the periodic forces impressed 
‘pon it, and the sympathy accorded to those forces 
the elastic properties of the hull structure. In 
rbine-driven ships, in which out-of-balance forces 
the main machinery were negligible, the periodic 
ces Causing vibration arose solely from interaction 
tween the propellers and the hull or its appendages. 
‘citation could arise from hull pressure forces, due 
the fluctuating pressure field round the propellers; 
‘xed wake forces, acting on the propeller blades 
d accompanied by reaction forces at the boss; 
drodynamic unbalance forces, due to dissimilar 
'ribution of thrust and torque between the 
lividual blades of a propeller; and mechanical 
balance forces, which might occur if the propeller 

S not statically balanced or if the shaft was not 
alignment. In the investigation described in the 


paper, a vibration generator mounted on the upper 
deck of a destroyer was used to ascertain the elastic 
response of the hull to a known harmonic shaking 
force, as a check on the accuracy of the theory 
relating to natural frequencies and their significance. 
The Losenhausen generator used was rated to 
develop +2 tons at 510 cycles per minute, and other 
forces in proportion to the square of the frequency. 
It was considered that the elastic response of the 
hull girder conformed to the analytical principles on 
which most methods of natural frequency are based, 
and that the first five or six natural frequencies of 
vertical flexural vibration could be calculated as 
accurately as the estimates of hull strength and 
entrained water allowed. Above the frequency of 
the six-node or seven-node vertical mode of vibration, 
further resonance of the hull was unlikely. Vibration 
was only significant at the stern and, in the absence 
of local flexibilities, would remain approximately 
constant at all ship speeds. 

Professor S. J. Palmer, O.B.E., opening the dis- 
cussion, said that Mr. Ramsay had rightly pointed out 
that vibrations in warships were becoming more 
troublesome; not because there had been any 
marked increase in the way the ships were vibrating, 
but because they were carrying more sensitive 
equipment, such as radar aerials, which were not 
able to withstand such variations. It was not un- 
common to find that some of these aerials were shaken 
off when the vibration was at its worst, as when 
turning at high speed. What could the ship designer 
do to reduce those vibrations ? The naval architect 
always tried to shape the ship’s lines so that the flow 
past the propeller was as uniform as possible, and 
he kept a minimum clearance between the propeller 
and the hull, based on experience. In Admiralty 
practice, the clearance was usually 20 per cent. of the 
propeller diameter. The reduction in propulsive 
efficiency with smaller propeller diameters limited 
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the amount of clearance that could be allowed; 
but the form of the ship, the diameter of the pro- 
peller and also the r.p.m. of the shaft had to be 
decided long before the structural design of the 
hull could be completed, so that, by the time the 
natural frequencies of the hull could be calculated, 
the only relevant variable still to be settled was the 
number of blades. Accurate methods for fore- 
casting the natural frequencies led to a better under- 
standing of the mechanism of hull vibration, but 
would Mr. Ramsay agree that, in practice, the 
calculation of those values for a new design could 
be used only to decide the number of blades ? 

Mr. J. L. Kent, C.B.E., referring to merchant 
ships with twin or single propellers, pointed out that, 
when the waves passing over the propeller were short 
in length but fairly steep, the crest as it passed over 
the top of the propeller caused the thrust and the 
torque to drop, and as the trough passed over, the 
thrust and the torque rose. With larger waves and 
twin-screw vessels, as a propeller came towards the 
surface the thrust went up and, in many ships he 
knew, vibration started; as the propeller went down, 
the vibration stopped. 


A CASE FOR MANY BLADES ”? 


Mr. L. G. Stevens said that the author appeared to 
have established a clear case for working with as 
many blades as possible. By using an_ infinite 
number of infinitely thin blades, it might be thought, 
vibration could be dispensed with altogether; but, 
of course, practical blades were not infinitely thin, 
and there must be a limit to the number of blades 
which could be used beneficially. Would the 
author regard five blades as being about the optimum 
from that point of view, or would six or seven be 
better ? He thought that the first urge to vary the 
number of blades in order to reduce vibration did 
not come from the vibration of the hull, but was 
suggested rather by the need to do something about 
resonant vibrations in the shafting, gearing and pro- 
peller in combination; and it seemed that the best 
solution of the hull vibration problem might not 
necessarily be the best from the machinery aspect. 
He invited the author’s comments on that aspect. 

From the diagrams in the paper showing calculated 
variation in harmonic pressure with tip clearance, 
there was with increasing clearance up to 20 per cent. 
reduction of pressure on the hull. The pressure 
induced by a three-bladed propeller was about three 
times that induced by the five-bladed propeller at 
20 per cent. clearance; alternatively, it was possible 
to work to about half the clearance and induce the 
same pressure with five blades as with three. The 
author had plotted his results in the form of hull 
clearance as a percentage of the diameter of the 
propeller. Did he regard that as a good general 
criterion, or not ? There had been many suggestions 
that other factors ought to be included in determining 
hull clearance, one of them being the length of the 
ship as it affected the thickness of the boundary 
layer. The rather surprisingly small effect of the 
boundary layer might have something to do with 
that. 

Wide blades were regarded as having a number of 
beneficial effects, but the possibility of adopting them 
was seriously limited, not only by reason of problems 
concerning manufacture, fitting and maintenance, 
but also by the associated drop in propeller efficiency. 
In general, merchant-ship propeller blades were 
narrower than those in warships. Would the author 
suggest that merchant ships were more likely to suffer 
vibration than warships ? 

Mr. A. Silverleaf thought that, while the paper 
did not give all the answers, it did give a lot more 
than any other paper had done on that aspect of 
ship vibration. He was particularly concerned to 
know what would be the slope of the curves showing 
the calculated variation in harmonic pressure with 
tip clearance. It was the slope, rather than the 
relative values, that mattered, because it gave a clear 
indication of whether there was any significant 
advantage to be achieved by increasing the blade-tip 
clearance from, say, 0-2 to 0°25 of the diameter. 
Graphs in the paper showed what could be got in 
that way. He noticed that the residual amplitude 
at the higher frequencies, up to 500 to 750 cycles 
per minute, were much less at the bows than at the 
stern, which he would ascribe to the attenuation of 
the higher modes along the length of the ship. It 
was a phenomenon which frequently occurred. The 
author had noticed no depth-of-water effect, and he 
seemed a little surprised; but with a depth of water 
of 30 to 40 ft., and a draught of 10 to 12 ft., Mr. 
Silverleaf said that he would not expect significant 
differences, though he doubted whether h-of- 
water effect was solely a depth/draught factor. _ 

Mr. P. W. Ayling said, with regard to the theoretical 
prediction of hull criticals, that in merchant ships 
that was considered to be of more than academic 
interest, particularly as attention must be given to 
horizontal and torsional modes as well as vertical 
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vibration. Did the author consider that the experi- 
mental results were affected by the fact that the 
vessel was berthed alongside a quay, and had he any 
further comments on the similarity of the results at 
high and low water ? According to published 
evidence, frequencies for vertical vibration might be 
affected when the depth of water was less than five 
times the draught. 


Mr. S. G. Lankester said that the author had 
mentioned the possibility of the local wake of shaft 
bracket arms or bossings giving rise to large forces, 
mainly in the transverse direction. In Admiralty 
designs, particular care was taken, including using 
model experiments, to ensure the best possible 
alignment of shaft brackets and thereby to reduce 
local wakes to a minimum. In a ship fitted with 
bossings, as opposed to “ A” brackets, there was a 
rather increased danger of a local wake. A wake 
survey, mentioned in a paper by Dr. F. H. Todd to 
the British Association in 1938, showed quite a 
considerable wake “ shadow ” in the way of the bos- 
sing, at an angle in excess of 45 deg. to the vertical, so 
that there would have been a vertical reaction nearly 
as large as the horizontal component. Experience 
had shown that ship vibration could be minimised 
not only by paying attention to adequate hull 
clearance, but also by propeller blade form and 
gradual wake penetration. One of the author's 
graphs suggested that, at 20 per cent. tip clearance, 
the vibration might be reduced at source in the ratio 
of 3: 10 by increasing the number of blades from 
three to five. Since the frequency was increased, 
and since acceleration (which might be the most 
important criterion) was proportional to the square 
of the frequency, the reduction in acceleration, if 
only 75 : 90, was not significant. 

Mr. Ramsay, replying to the discussion, noted that 
Professor Palmer had asked what use the prediction 
of natural frequency was when the ship was 
already designed structurally and required only a 
propeller to be fitted to enable it to go to sea. To 
answer that question properly, he must distinguish 
between merchant ships, which operated at a low 
speed, and Royal Navy ships. When the revolutions 
at maximum r.p.m. induced forces at a comparatively 
low frequency, resonance of the hull must be avoided 
at all costs. So far as Admiralty ships were con- 
cerned, he agreed with Professor Palmer that the 
value of prediction was somewhat doubtful; mainly 
because they were not then concerned with resonance, 
being too high in the frequency range for it to happen 
anyway, and, secondly, because they were more 
concerned to keep down the forces themselves and 
the general level of vibration. As to Mr. Stevens’s 
point, the ultimate aim was not to induce propeller 
designers to have as many blades as possible. The 
President had said at the annual dinner of the 
Institution that the ideal design was likely to be an 
ideal compromise, but before the designer could 
arrive at the ideal compromise he must have as many 
facts as possible at his disposal. Mr. Stevens had 
also asked if he had considered the effect of the num- 
ber of blades on shaft vibration. He had considered 
only the effect on hull vibration. Then Mr. Stevens 
made the point that larger blade areas, while probably 
tending to reduce vibration, were likely to meet with 
with opposition because they resulted in the use of 
too much fuel. On that point, he quoted the 
Duke of Edinburgh, who had said recently that 
* what the Merchant Navy do with minimum costs, 
the Royal Navy do regardless.” 

Mr. Ramsay added that he would reply further in 
writing, 


CORROSION OF CARGO SHIPS 

For the second part of the final technical session 
of the 1956 Spring Meeting, on the afternoon of 
March 22, when the members of the Institution of 
Naval Architects were joined by the chairman of the 
Institute of Marine Engineers (Mr. Pemberton) and 
a number of members of the Institute, the chair 
was taken by Sir Stanley V. Goodall, K.C.B., O.B.E., 
who welcomed the visitors and invited Mr. Pember- 
ton to join him on the platform. The paper, pre- 
sented by Mr. H. J. Adams, M.Sc., Principal 
Surveyor for Ship Research, Lloyd’s Register of 
Shipping, and Dr. J. C. Hudson, head of the Cor- 
rosion Laboratory of the British Iron and Steel 
Research Association, dealt with ** The Corrosion of 
Cargo Ships and Its Prevention.” 

After an introductory discussion of the general 
problem, reviewing the occurrence of corrosion in 
ships, the effect of steel quality and of design, and 
the question whether welding affected the liability 
to corrosion, detailed consideration was given to the 
corrosion of underwater plating, corrosion of the 
superstructure, and internal corrosion. In an 
appendix, extracts were given from the Rules of 
Lloyd's Register relating to corrosion, and a second 
appendix described four serious cases of corrosion 
reported by Lloyd’s surveyors. A large part of the 


paper was devoted to methods of protecting the 
surfaces of a ship’s structure and of maintaining that 
protection. The tests indicated that the use of 
welding introduced no appreciable corrosion hazard. 

The discussion was opened by Dr. S. Livingston 
Smith, C.B.E., who referred to the authors’ point 
that paint removal was one of the commonest 
reasons for corrosion. In this, the turbulence of the 
water doubtless played an important part, especially 
at the sternpost and rudder in single-screw ships. 
The probable action was that a “ hydraulic blast ” 
from the screw tore off the protective coating of 
paint, galvanic action set up between the bronze 
propeller and the bare steel, and the steel corroded. 
Next, the scouring action of the race washed away 
the corrosion products and supplied more oxygen, 
and the result was a most efficient corrosion mech- 
anism. It seemed that paints could not stand up 
well to the scouring action of the water. Could the 
authors suggest any other protective coating which 
would be more adherent ? Would a sprayed metal 
coating be better and, if so, what metal would they 
suggest ? Alternatively, would cathodic protection 
provide the answer ? 

Apparently the incidence of corrosion on the 
stern frames and rudders of single-screw ships was 
greater now than it used to be. That was probably 
due to two causes: first, the tendency to put more 
power on to a _ single shaft, producing more 
* hydraulic blast,” and, secondly, the increase of 
shaft r.p.m., especially with the change from steam 
to Diesel propulsion. 

Mr. J. Barrington Stiles was disappointed that the 
corrosion of oil tankers was excluded from the 
paper, because that was one of the worst and most 
urgent problems. Under the heading of surface 
preparation of superstructures, it was rightly said 
that maximum paint durability was secured by 
putting the first coat on to a clean steel surface, free 
from millscale and rust, and that the best way to 
secure that was by pickling or grit-blasting. That, 
however, applied only to protective systems which 
were exclusively paint; where it was economically 
practical, grit-blasting and metal spraying provided a 
base which would substantially improve the durability 
of a subsequent appropriate paint treatment. Apart 
from the virtues of zinc and aluminium in protecting 
steel mechanically and sacrificially, those metals, 
when sprayed, provided an ideal base for paint; 
the paint was mechanically locked to the surface. 

The authors had said that, while metallic coatings 
were a valuable additional defence against corrosion, 
it was improbable that extensive use would be made 
of protective metallic coatings for the hulls of 
merchant ships. On what did they base that 
opinion ? Hitherto these coatings had been chiefly 
confined to barges, fishing vessels and yachts, but he 
expected to see larger vessels tackled in the very 
near future. The protection of steel-hulled yachts 
emphasised the appearance factor, in which the 
substantially lower cost of maintaining a spotless 
condition could offset the initial extra. The position 
of cargo vessels fell somewhere between the two. 
Using ¥* in. zinc wire, a coating of 0-010 in. thick 
@ould be applied to a hull at upwards of 1,000 sq. ft. 
per 9-hour day. The authors appeared to be so much 
in favour of brush painting that they had scarcely 
been fair to spray painting. For the matt condition 
of grit-blasted or metal-sprayed surfaces, it was 
best to spray the paint; brushing was satisfactory, 
but rolling was an extremely doubtful method. 

Mr. J. M. Murray, M.B.E., said that the evidence 
put forward on the wastage of old and new ships was 
very interesting, but he doubted whether it was rele- 
vant to ships being built at the present time. During 
the 30 years to 1930, there were few changes in the 
methods of steel production; it was after 1930 that 
the fast rolling mill was introduced, and, with it, a 
different type of millscale. A great majority of cases 
of corrosion of outer shell plating could be attributed 
to the imperfect removal of millscale. He was 
pleased that the authors had not even mentioned an 
explanation which was often put forward, but which 
had no foundation, that of stray electric currents 
from the ship’s generators. 

Some years ago, he had inspected the Queen Mary 
in dry dock and was much impressed by the under- 
water surface. The state of preservation of the steel 
was excellent, and the edges of the seams and butts 
were unusually sharp for a ship of her age. No 
doubt the very complete weathering process to which 
the ship was subjected during construction was in 
some degree responsible for the excellent condition 
of the bottom. 

He was under the impression that the main 
advantage of applying paint by brushing was that 
any small beads of moisture on the surface of the 
steel were worked through the composition to the 
surface, where they evaporated, whereas when 
rolling or spraying was used the moisture was 
entrapped under the surface of the paint. 
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Mr. S. J. Jones noted, in connection with air 
ditioning, that “relative humidity” appeare: 
be used as a basis concerned with the possibili: 
rusting. Relative humidity was the ratio of 
vapour pressure of the air in being to the va 
pressure of saturated air at the same temper: 

In other words, “ relative humidity” meant 
until it was related to air temperature. It | 
be assumed, from the reference attributed to W. | 
Vernon, that, if the surrounding air was at a re 
humidity below 60 per cent., little or no da: 
could result to steel; but there were many ca: 
ships’ voyages where such conditions could < 
and where damage to cargoes and ship struc: 
could result, even though the surrounding air rela 
humidity was below 60 per cent. There was. 
fact, a rule which could be applied to ships’ holds 
It was that, when the outside air dewpoint was below 
the inside air dewpoint, maximum ventilation should 
apply; and where the inside dewpoint was less than 
the outside air dewpoint, air recirculation or closure 
should be applied. If dehumidifying plant were 
fitted, it enabled the dewpoint of the air inside the 
holds to be kept down. Another source of con- 
densation in holds which could cause trouble, even 
though the precautions mentioned had been taken, 
was due to the proximity of refrigerated spaces. 
That trouble had been overcome successfully on a 
number of ships recently by the use of “ thermal 
injection,” which was the application of low-voltage 
electric heating. 


GOOD SURFACES NEEDED 

Mr. G. A. Bassett, C.B., said that there was no 
doubt that the preparation of surfaces was all- 
important, whether sandblasting or cleaning was 
used; to use a quick method was asking for trouble. 
If sandblasting could be introduced into the ship- 
yards; in the conditions obtaining in this country, it 
was the best method. There was a difference of 
opinion as to whether, after sandblasting a ship, 
the inhibitor coating should be put on at once or 
after a month or so. When the Queen Mary and 
Queen Elizabeth were descaled to the water line 
—involving some 15,000 square yards—an inhibitor 
coating was put on as a base, and the descaled area 
was never left uncovered overnight. Undoubtedly, 
the result on the Queen Mary was first class. 

Mr. J. A. Shepherd said that the development of 
the protection of hulls by zinc spraying had been 
retarded only by difficulties associated with shot- 
blasting and the high cost of zinc over the war years, 
plus reluctance on the part of shipowners to 
“experiment” with a process not already estab- 
lished; but sufficient evidence was now available to 
show that the application of a layer of zinc on to the 
suitably prepared hull of a vessel, subject to either 
fresh or salt water, would provide protection out of 
all proportion to its initial cost. 

Mr. L. G. Stevens said that, generally, Admiralty 
practice conformed to the procedures recommended 
in the paper. He emphasised the need for careful 
surface preparation and the application of paint in 
good weather conditions. A great deal of effort 
had been and was being devoted to the improvement 
of paints, but much of that effort would be wasted 
if that counsel was not heeded. It was stated in the 
paper that the Admiralty normally hot-galvanised 
ship plate of } in. thickness or less. That was not 
strictly correct. The fabrication of structures in 
galvanised plating presented a number of difficult 
problems, and one was that the areas where pro- 
tection was most needed after welding were those 
where the zinc no longer existed. The authors 
pointed out, quite rightly, that, so far as the outside 
of the ship was concerned, the coating elsewhere 
would tend to protect the bare steel areas cathodically ; 
but much of the corrosion occurred inside “ dry 
compartments—not so dry as they were thought to 
be—and there could be liquid contact between the 
unprotected areas and those galvanised. Would 
the authors prefer to treat such areas with zinc-rich 
paint or would they recommend metallising ? 

Mr. C. V. Manley said that the problem 0! cor- 
rosion was age-long; it existed with iron hips, 
though not to the same extent, and it was discussed In 
a paper presented to the Institution by Mr. Robert 
Mallet in 1872. One of the remedial m« Sunes 
advocated in those days was the copper she ' ng 
of iron hulls, but apparently it was not pr: . 
with, for it presented strong defects regar¢ t e 
method of attachment of the copper. Or 910 


tective coating which apparently was foun be 
effective was that of long-boiled coal tar, pe 
when the iron was hot. It was striking ‘ ; . 
way of practical suggestion, the present * 
repeated the advice given by Lloyd's mel 
1888, when steel ships first began to be bui Pe 
When the Queen Mary was built she le ver 
stocks for some years. It was said then ‘ 1 


would prove beneficial from the point o! of 

















er ww OS 


Spa TFT aem Ye w+ 


ee 





= 








ENGINEERING June 29, 1956 


corrosion, as it would result in a complete descaling 
of the structure by prolonged weathering. The 
authors gave some comparative results of annual 
inspections of the shell plating of the Queen Mary 
and Queen Elizabeth since 1949. Had they any 
similar information prior to 1949 which would show 
whether, as a result of the unusually long period of 
weathering mentioned, the plating of the Queen Mary 
did, in fact, show greater resistance to corrosion in 
service ? 

Professor E. V. Telfer objected to the authors’ 
use of the word “ holidays” in paint, “a perfectly 
stupid terminology.”” He had looked up the Oxford 
English Dictionary and found that it dated from 
1785; the definition was “A small gap in a tarred 
surface of a ship, generally not exceeding a quarter 
of an inch,” so that nautical people were responsible 
for that perfectly hopeless word. His next ter- 
minological quarrel concerned the use of the word 
turbulence,” in a completely erroneous manner, 
for turbulence did not produce corrosion or erosion. 
The whole ship was working in turbulent water, 
and the greater part of every ship, provided it was 
looked after, was free from corrosion and erosion. 
What the authors really meant was that, if eddying 
flow or flow consisting of vortices impinged on 
various parts of the structure, there would be excessive 
corrosion. Vortices caused excessive aeration of 
the water, and there was a very high concentration of 
oxygen release. 

Captain J. P. Thomson, O.B.E., confirmed the 
authors’ remark that salt water in spray was a most 
destructive element from the corrosion point of 
view. He had tried many different manufacturers 
for paint and found that no paint made to-day 
would stand up on oil tankers. Some companies used 
acid-free tar. His company had had a ship for 15 
years and sold her to a whaling company; she was 
now 42 years old. She went te the Antarctic every 
year as a whale factory ship and carried whale oil, 
lubricating oil and fuel oil. The wastage of shell 
plating was very small indeed. 

Mr. J. H. K. Tait supported the authors’ views on 
cathodic protection. He had been concerned with 
the protection during fitting-out of about a score of 
ships and did not think that any which had been 
protected cathodically during fitting-out had shown 
any pitting or corrosion of the steel when docked 
and examined. There was a suggestion that the 
provision of cathodic protection apparatus might 
impair the efficient working of a ship. He did not 
think that any master or chief engineer on any 
cathodically-protected ship in service even knew that 
he had the equipment fitted. The problem of the 
protection of oil tankers was one of reducing urgency. 
There were about 130 oil tankers so protected to date 
and others were being provided with protection at an 
increasing rate. He thought the time would come 
when the corrosion of oil tankers would be largely 
of academic interest. 

Mr. H. T. Shirley thought that the authors seemed 
to dismiss the stainless steels rather summarily from 
the marine sphere. Obviously, no one would ever 
think of producing a whole hull of stainless steel; 
neither its availability nor its cost would permit that. 
But in connection with propeller shafts, propellers, 
etc., such materials had behaved very satisfactorily. 


CORROSION FATIGUE 


Mr. W. A. D. Forbes pointed out that the paper 
had not dealt with corrosion fatigue. In the past 
few years, the Admiralty Corrosion Committee had 
had to consider a number of instances of corrosion 
fatigue of outer bottom plating. It was a form of 
corrosion which might be more prevalent than was 
generally recognised, and it could be very dangerous. 
In outer bottom plating, it usually started in the 
characteristic form of a multiplicity of hairline 
cracks, which rapidly deepened and weakened the 
plating. In one instance, a piece of plating subjected 
to panting actually fell out during a voyage. Panting 
was one of the most likely causes of corrosion fatigue. 
The plating of merchant ships was less liable, perhaps, 
to this type of failure than that of warships, since it 
was generally thicker than in warships of cor- 
responding size, and the frame spacing was less; 
but merchant ships were more liable to that trouble 
with the propelling machinery, shafts and rudders, 
as they spent a much greater portion of their lives 
under full power than did warships. If serious 
trouble, such as fracture, should arise with such 
items, the possibility that it might be due to cor- 
rosion fatigue should not be overlooked, because, in 
such circumstances, fracture could occur at well 
below the normal safe working stress. 

Mr. Adams, replying to part of the discussion, noted 
Dr. Livingston Smith’s point about corrosion 
around the stern post and rudder, of the type shown 
in the paper. Professor Telfer had objected to the 
use of the word * turbulence,” but, whether or not it 
was strictly correct, he proposed to use that word 


and agreed entirely with Dr. Livingston Smith that 
it was the turbulence of the water in such positions 
which removed the paint and enabled corrosion to 
occur. At least one shipping company coated the 
stern post and the stern of their ships, for some 
distance from the propeller, with a very zinc-rich 
paint. In survey work, he had seen remarkable 
resistance to corrosion in internal parts of ships 
(which normally corroded heavily) when Bitumastic 
had been applied hot. He did not know whether 
the application of hot Bitumastic had been tried in 
the region round the propeller and the stern frame. 

Mr. Barrington Stiles and Mr. Shepherd had 
brought forward a plea for metal spraying. The 
authors’ experience of it was not large, but from that 
experience it appeared to be satisfactory. If metal 
spraying showed itself to be efficient and economic, it 
would not be long before shipowners started to use it, 
and its use would advance very rapidly. Mr. Murray 
had mentioned the difficulty of deciding whether 
modern steel was any worse or better than the steel of 
30 years ago, and said it would be necessary to wait 
20 years to find out. Mr. Adams thought that, 
30 years ago, marine superintendents were probably 
saying that steel then was not so good as it was 30 
years before. 
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With regard to surface preparation, Mr. Bassett’s 
proposal to descale a certain number of plates in 
rotation was an excellent idea. A point which came 
out of Mr. Manley’s remarks was that long-boiled 
coal tar, laid on while the iron was hot, was recom- 
mended round about 1870. That might have some 
connection with, or similarity to, the use of hot 
Bitumastic. Practically every speaker had emphasised 
the importance of good surface preparation and good 
painting conditions, with which everyone would 
agree. He would reiterate the importance of 
making provision for access. This was a matter 
of design, and unless difficult parts of ships were 
arranged so that they can be got at for painting, 
there would be corrosion in those places. 

Dr. Hudson said that Dr. Livingtson Smith had 
asked what could be done to protect such parts of 
ships as the stern frames. He thought some of the 
present materials would stand up to the conditions; 
for instance, Neoprene, which had given very good 
results in similar applications. The cost might be 
prohibitive, however. It was generally agreed, 
both by the more theoretical people and the practical 
engineers, that in painting a steel structure, par- 
ticularly under inclement conditions, brush appli- 
cation was very much the better. 


UNIVERSAL IMPACT TESTING 


MACHINE 
IZOD, CHARPY, OR IMPACT-TENSION TESTS 


The use of the Izod machine for impact testing 
has long been standard practice in this country, 
the Charpy machine being used on a smaller 
scale. Recently, however, the need has arisen 
for impact tests at elevated and sub-zero tem- 
peratures, and for this purpose the Charpy 
machine is more convenient, as the specimen does 
not have to be clamped, and it can be placed in 
position quickly without significant change of 
temperature. As a consequence, it may often be 
necessary to provide for tests of both types. 

To meet this requirement in a single machine 
the universal impact tester shown in the accom- 
panying illustration has been introduced by 
W. and T. Avery, Limited, Soho Foundry, 
Birmingham 40. It is suitable for carrying out 
standard Izod and Charpy tests by means of 
quickly-interchangeable specimen holders and a 
reversible striker on the pendulum, and it can 
also, by the addition of special equipment, be 





The Avery universal impact testing machine will 

carry out standard Izod or Charpy tests, and can 

be adapted for non-standard tests of these types 
and for impact-tension tests. 


used for impact-tension testing. Extra equip- 
ment can also be supplied for carrying out non- 
standard Izod and Charpy tests. 

The machine has a cast iron base and pillar, 
on which is mounted, in anti-friction bearings, 
the striker pendulum. This has two starting 
positions, one for Izod tests at a striking velocity 
of 12-5 ft. per second, and the other for Charpy 
tests at 5 metres per second. The pendulum is 
supported in its starting position by a self- 
resetting toggle latch, controlled by a hand-lever 
on the left-hand side of the machine base. Acci- 
dental operation of the pendulum release is pre- 
vented by the fact that the hand-lever is spring 
loaded and can only be operated by a deliberate 
movement. There is also a stop for supporting 
the pendulum when grips are being changed; 
the illustration shows the pendulum at rest on 
this stop. The energy absorbed by the specimen 
is shown by a pointer traversing a circular chart 
13 in. diameter, with two sets of graduations, 
120 ft. Ib. by 2 ft. Ib. for Izod tests, and 30 kg. m. 
by 0-2 kg. m. for Charpy tests. 


SIMPLE CHANGE-OVER 


For Izod tests the specimen is clamped in a 
vice, which has removable gripping jaws to suit 
the specimen. A setting gauge, which locates in 
the V-notch in the specimen, enables it to be 
correctly located, and the grips are then closed 
by a wedge operated by a hand-lever on the right 
of the machine base. After a test, the grips are 
released, and any broken specimen which falls 
through them is delivered to the front of the 
machine by a built-in chute. 

To change the machine over to Charpy tests 
the gripping jaws are removed, and an anvil 
block is fitted in their place. This supports the 
Charpy test piece, which is of the beam type, 
with the notch in the middle; no clamping is 
necessary in this case. A different type of 
striker is also needed for Charpy testing, and 
the striker in the pendulum is made with two 
striking edges, one for Izod and one for Charpy 
tests. By slackening a locknut the striker can 
be turned through 180 deg. to bring either face 
into use as required. 

Impact-tension tests are carried out with a 
special block fitted in place of the normal striker 
in the pendulum. This block holds the specimen, 
which is made with screwed ends. The pendu- 
lum is allowed to fall in the usual manner, and 
as the specimen-carrier reaches the Charpy test 
anvil block one part of it makes contact with this 
block, thus imposing an impact-tension load on 
the specimen. 
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Fig. 1 The coach is winched into position so that the wheels to be machined 
rest on the drive rollers. The weight supplies the necessary adhesion and 
steady rollers are adjustable for wheels between 28 and 36 in. in diameter. 


MACHINING WORN WHEELS 


PROFILES RESTORED WITHOUT REMOVAL FROM 
VEHICLE 


Considerable savings in maintenance costs and 
time out of service are now being achieved by 
London Transport by the use of a new lathe 
which permits the machining of train wheels 
in situ. 

It has been found that on rolling stock fitted 
with non-metallic brake blocks or inserts, wheel 
wear is generally confined to the treads, the 
flanges being relatively unaffected. This type 
of wear is equivalent to a deepening of the 
flanges, and restoration of the correct profile 
is a lighter machining operation than in cases 
where heavy flange wear has occurred. The new 
lathe performs this operation without the need 
for first removing the defective wheels, as has 
been the normal practice, or even for uncoupling 
the car in question from the remainder of the 
train. 

In 1947 an experimental ground wheel lathe 
was installed at Golders Green Depot and gave 
encouraging results. Experience gained with it 
was used to develop the design of the new, and 
improved, machine. This machine, supplied by 
the Scottish Machine Tool Corporation, is now 
in regular use at London Transport’s Neasden 
Depot. Fig. | shows the lathe with the car 
about to be drawn into position. 

The lathe is situated below rail level on one 
of the inspection roads, in such a position as to 
accommodate a four-car unit on either side of it. 
Once the four-car unit has been shunted on to 
the appropriate road, it is finally positioned on 
the wheel lathe driving rollers by the operator, 
using a pneumatic cable winch. 

The main shaft carrying the driving rollers is 
mounted in roller bearings and driven by a 
constant-speed 20 h.p. motor through a variable 
V-belt drive and worm reduction unit. Adhesion 
between wheels and driving rollers due to car 
axle loading is sufficient to transmit the cutting 
torque without slip. 

Retractable steady rollers, situated at the rear 
of the machine, locate the wheels during 
machining; these are hydraulically operated 
and can be independently adjusted for wheel 
diameters varying between 28 in. and 36 in. 
Two thrust rollers, also hydraulically applied, 
secure the wheels laterally. 

After the wheels have been located on the 
driving rollers, two hinged approach rails are 
swung clear to allow the tool holders to be 
moved outwards and upwards to their operative 
positions. This is the condition illustrated in 
Fig. 2, but for clarity the car is not in position 
on the machine. Quick power traverse is pro- 
vided for the longitudinal and transverse move- 


ment of each tool slide independently by means 
of hydraulic clutches, the controls of which are 
conveniently grouped for the operator. Hand 
feeding is employed during cutting. 

Two types of tool are used during the machin- 
ing process: one is a roughing tool for topping 
the flange and the second is a profiling tool, of 
the plate type, for restoring the chamfer to the 
outer edge of the tread and reforming the flange 
profile. Each tool post carries one tool of each 
type so that both operations can be performed 
merely by traversing the tool slide. Tool 
holders are designed to minimise the overhang 
between tool and slide, thereby reducing tendency 
to chatter. Cutting speeds are infinitely variable 
between 13 and 34 ft. per minute and may be 
changed while the machine is in motion by 
altering the variable drive ratio. 

Hydraulic power for clutches and rollers is 
supplied from an electrically driven pump which 
is interlocked with the main drive motor to 
ensure that power is available before the machine 
is Started. 

Electric control gear, supplied by the Igranic 
Electric Company, is contained in a pillar starter 
unit in the machine pit; it embodies a main 
isolating switch and automatic starting and 
overload equipment for the main motor, quick- 
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Fig. 2 When the wheels are on the rollers, the approach rails are swung 
clear and the tool holders moved outwards and upwards to contact the 
wheels. (For clarity the car is not in the correct position.) 





Fig. 3 The wheels are steadied by hydraulically 
operated rollers while the cuts are being made. 


traverse motor and pump motor. All motors 
are remotely controlled from a push button 
panel mounted on the front of the lathe, adjacent 
io the clutch controls. 


A modified double-headed high speed grinding 
machine has been installed in the machine shop 
for regrinding the right and left handed H.S.S. 
plate-type form tools. The grinding wheels 
are shaped to the tool profile and special rests 
are provided to ensure correct positioning of 
the tools during grinding. 

It has been found desirable to regrind tools 
after turning approximately ten tyres. 


AIRCRAFT AND GUIDED WEAPONS RESEARCH CENTRE 
Armstrong Whitworth Expands 


Sir W. G. Armstrong Whitworth (Aircraft) 
Limited, Coventry, a member of the Hawker 
Siddeley Group, has embarked on an extensive 
expansion and development programme for a 
fully-equipped aircraft and guided missile research 
and design centre on the site of their plant at 
Whitley, near Coventry. 

The programme, which will cost £1 million, 
involves rebuilding the major part of the existing 
Whitley factories. The centre will include design 
offices, laboratories and experimental shops. 
Additional electronic computors, both digital 
and analogue types, and _pressure-chamber 
facilities for testing materials under extreme 
climatic conditions, ranging from Arctic cold 
to sub-tropical heat, are to be provided, as well 
as a new mechanical test laboratory with twice 
the space and equipment of the existing facility 
at Baginton, the company’s main plant. The 
company’s Mach 3 wind tunnel, opened last year, 
is already established at Whitley, together with 
transonic and low speed tunnels. 


The whole of the firm’s design staff now at 
Baginton will move into the new centre. Addi- 
tional staff will also be recruited. To meet the 
expansion of the design staff required, the 
company has also opened a branch design office 
in Birmingham. By the end of the year, the 
design office staff will have increased 100 per 
cent. over its strength at the middle of 1955. 
Some of the workshops connected with guided 
missiles, at present established at Whitley, | 
eventually be re-sited. 

In parallel, there is to be a large-scale deve! 
ment at the company’s test airfield at Bittesy 
Leicestershire. Runways are to be re-laid 
strengthened and full night-landing facilities 
to be installed. To combat noise during en; 
testing and aircraft run-up periods, sol 
suppression pens will be brought into opera 
in the near future. 

The new centre will be one of the la 
concentrations of aircraft and missile rese 
and design facilities in Great Britain. 
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Book Reviews 


DESIGNING FOR, REPETITIVE 
LOADING 


Fatigue of Metals and Structures. By H. J. 
Grover, S. A. GORDON and L. R. JACKSON. 
Prepared for the Bureau of Aeronautics, 
Department of the Navy, by Battelle Memorial 
Institute. The Superintendent of Documents, 
U.S. Government Printing Office, Washington 25, 
D.C., U.S.A. (2.50 dols.) 


The desirability of making adequate provision 
against the possibility of failure by fatigue in the 
design of machines and structures subjected to 
varying loads has long been realised, and in 
recent years has become a prime necessity, 
particularly in relation to the design of aircraft 
structures. To assist in making this a practical 
possibility, the Bureau of Aeronautics, Depart- 
ment of the U.S. Navy, in 1941 sponsored the 
preparation of a book entitled Prevention of the 
Failure of Metals under Repeated Stress which 
summarised a great deal of the information 
then available concerning the fatigue properties 
of metals. Fatigue of Metals and Structures, 
also prepared for this Department by the staff of 
the Battelle Memorial Institute in 1954, rep- 
resents an attempt to bring this service up to 
date. 

The ultimate basis of design for any given 
service life is the curve, obtained from a fatigue 
test of a material, which relates the applied 
cyclic stress with the number of cycles of stress 
endured before failure occurs. Elemental data 
of this kind are supplied by the authors in 23 
tables of fatigue strength of classified materials. 
These contain, in condensed form, the results of 
more than 1,700 separate fatigue determinations, 
not only at air temperature, but also including 
tests carried out at sub-atmospheric and elevated 
temperatures. In each case, the fatigue curve 
is “drawn” in tabular form by quoting the 
stresses endured for 10°, 4 » 10*, 10°, 4 « 10°, 
10°, 4 x 10%, 107, 10° and 5 x 10° cycles, or 
such of these as can be derived from the original 
source of the information. The material and 
its condition are quoted, together with the 
results of static mechanical tests where these are 
available. The nature of the fatigue test is 
specified by the type of stressing employed, the 
ratio of minimum to maximum stress in the 
cycle, the type of notch (if any) with the estimated 
theoretical stress concentration factor, and the 
diameter of the specimens employed. 

However, designing to resist repetitive loading 
is not a straightforward matter and access to 
such a body of data, valuable though it is, 
does not open up a royal road to safe design, 
particularly for the aircraft designer. The best 
estimate of the stress conditions which an air- 
frame must withstand in service will be a con- 
tinuously varying cyclic stress pattern derived 
from typical records of gust occurrence and 
velocity. A stress spectrum, in this form, would 
be quite unmanageable in design, and simplifying 
assumptions and procedures have been devised 
to cope with the situation. These are described, 
and their use illustrated by examples, in a chapter 
on design; gust records are transformed into 
gust-magnitude histograms; and the probable 
behaviour of the metal under an idealised cyclic 
stress-time pattern is estimated by reference to 
the cumulative damage concept of fatigue failure. 
This theory assumes that any given number of 
stress cycles of a particular magnitude will 
consume a fraction of the life of the component 
represented by the ratio of this number to the 
number of equal stress cycles which would cause 
failure, and that this principle would also apply 
to subsequent stressing at different stress levels. 
The various fractions of the whole life consumed 
at different levels of applied stress are thus 
assumed to total unity, irrespective of the 
sequence in which the different stresses are 
imposed. The limitations of the design process 
are acknowledged by the authors when they 


Suggest that, as a final stage in the design 
procedure, “much thought should be given to 
the broad assumptions made: the reliability of 
the gust data used, the validity of the cumulative- 
cycle-ratio theory, the assumed operational 
history of the airplane and the many other 
factors which are far from being established as 
reliable.” This cautionary attitude pervades 
the whole of the book and, in view of the section 
of industry towards which it is primarily directed, 
is both justifiable and commendable. 
Notwithstanding the unavoidable deficiencies 
of the method, the authors have performed a 
much-needed service in drawing up this concise 
description of a design procedure, supplemented 
by adequate experimental data. However, in 
developing this main theme, they have broadened 
the scope of their survey to cover all aspects of 
fatigue of metals, so that some are accorded only 
superficial attention. The result is, in effect, a 
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text-book on the general subject which, viewed 
in its entirety, conveys an impression ef having 
been conceived and executed in a somewhat 
hurried manner. The overall effect might 
perhaps have been improved by concentrating 
more deliberately on design aspects, possibly 
adopting a more condensed treatment for certain 
of the earlier chapters. 


The impression of hasty construction is 
heightened by one or two inaccuracies which 
have clearly arisen in abstracting from original 
published work. For example, while the authors 
may be quite justified in recommending the use 
of an elliptical relationship to estimate fatigue 
strengths under biaxial tension stresses (see 
pages 58 and 59) they are probably incorrect in 
ascribing the original suggestion to Gough, 
and are certainly in error in indicating that a 
curve of this form which they reproduce (page 60) 
comes from a paper by Stanton and Batson. 
Again on page 115 a simple error in copying 
from a paper by Phillips and Heywood leads to 
a mild steel being credited with a rotating bending 
fatigue limit of + 84,000 Ib. per sq. in. These, 
however, are small points and detract little from 
the value of the book, to the preparation of 


which an immense amount of effort has clearly 
been devoted. 


COAL HAULAGE IN THE MINE 


Report of the Committee on Roadway Conveyors. 
National Coal Board, Hobart House, Grosvenor- 
place, London, S.W.1\. (2s. 6d.) 


One of the biggest single tasks undertaken by 
the National Coal Board has been the modernisa- 
tion of underground transport. In this, roadway 
conveyors have played an important part. The 
use of conveyors underground, however, is a 
complex matter, and until recently it had not 
been studied in all its aspects by any single group 
ofexperts. The present report, which is probably 
the most exhaustive of its kind, has been pre- 
pared by a committee appointed as a result of a 
suggestion made by H.M. Chief Inspector of 
Mines in his report on the explosion at Easington 
Colliery, County Durham, in 1951. The com- 
mittee obtained most of their information from 
within the Coal Board’s organisation, but the 
professional institutions, trades unions and 
the manufacturers of underground machinery 
were also consulted informally. The informa- 
tion is dealt with under five main heads: the 
place of conveying in underground roadway 
transport, safety, practical limits and economic 
aspects, design and operating practice, new 
developments. 

Except where it is moved vertically, coal is 
transported from the coal face by rope haulage, 
conveying, locomotive haulage, hand tramming, 
gravity or other methods, or a combination of 
two or more of these systems. The last three 
are a small and diminishing part of the under- 
ground transport system, and can be ignored. 
At present, therefore, the choice lies between 
rope haulage, locomotive haulage and conveying, 
though new methods will doubtless come into 
use in the future. Conveyors can often provide 
the best solution to the problem of achieving 
greater underground transport efficiency with 
existing roadways and workings, and they are 
also frequently the best choice for a newly- 
planned layout. The committee recognise that 
on occasions enthusiasm for roadway conveyors 
has tended to overrun itself. Nevertheless, con- 
veying is virtually inescapable for certain pur- 
poses, and for many others it brings great 
advantages in safety, efficiency and overall cost. 

One of the many problems associated with the 
use of conveyors underground is that of safety. 
The committee investigated it from the three 
aspects of fire hazard, dust explosion hazard, 
and accidents to individual workmen. Nearly 
all conveyor fires are caused by frictional heating, 
and in the past the length of rubber belting on 
belt conveyors was a source of danger. Several 
types of fireproof belting are now available, and 
certain conveyors are in production or in course 
of development which are inherently fireproof. 


These include steel-plate and steel-band con- 
veyors. Prevention of fire depends upon a 
combination of correct design, fireproof belting 
and correct installation and maintenance. The 
latter is of special importance, as it is not always 
easy, and may be neglected. 

In the case of dust explosions it was necessary 
to consider factors other than those directly 
associated with the actual conveyors. Ventila- 
tion, for example, is involved, and so is the 
possibility of gas explosions, which are the most 
common cause of dust explosions. Prevention 
of spillage from conveyors, by correct design 
and installation, is the first step in dust suppres- 
sion; this applies particularly at loading and 
transfer points. Installation and maintenance 
are all-important in the prevention of accidents 
to individual workmen, and greater discipline 
would be helpful. An important point in favour 
of the conveyor is that although accidents 
certainly do occur, it is, with the possible excep- 
tion of locomotive haulage, the safest form of 
underground transport from the point of view 
of accidents to individuals. 

No study of the use of conveyors would be 
complete without due consideration of new 
developments, both in production and in pros- 
pect. The duty of the conventional belt conveyor 
is limited by the power which can be trans- 
mitted by the belt. Belts made of steel strip or 
of fireproof steel-rope reinforced plastic offer 
one solution. On the other hand a belt of con- 
ventional fireproof material can be used to carry 
the load, and wire ropes or chains extending 
along the sides of the belt can transmit the 
power. Plate conveyors achieve the same result 
by dispensing with the belt altogether and 
substituting a series of steel plates each in the 
form of a short trough, joined together with a 
slight overlap to form an articulated band. 

Among the important conclusions reached by 
the committee is the fact that no general rule is 
possible on the use of roadway conveyors. 
Whether or not a conveyor can be used safely 
and advantageously depends on many variable 
factors, and every case must be treated on its 
merits. It can be said with reasonable certainty 
that conveyors are safer than rope haulage as 
far as accidents to individuals are concerned, but 
on the other hand they are probably not as safe 
as locomotive haulage. Conveyors involve two 
major potential hazards: risk of fire and risk of 
coal-dust explosion. The former can be reduced 
greatly by the use of fireproof belting, but the 
latter is not so easy to remove. 

The committee’s conclusions are supported 
by a large amount of evidence, and are agreed 
in general by the National Coal Board. The 
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report is an authentic survey of the whole prob- 
lem of underground roadway conveying, a 
subject which is of great and increasing import- 
ance. It is well illustrated, photographically 
and with drawings, and will obviously be of con- 
siderable interest to those engaged in the coal- 
mining industry. The report can also be com- 
mended to the attention of manufacturers of 
conveying equipment, and to others who have 
interests in this field. 


x * * 


NEW BOOKS 


Some of the books noticed here are selected for 
extended review in ENGINEERING. 


Welded Details for Single-Storey Portal Frames. 
Prepared by a Committee of the B.C.S.A. 
British Constructional Steelwork Association, 94/98 
Petty France, London, S.W.\, (2s. 6d. to applicants 
not on mailing list.) 

As is stated in the introduction to this booklet, it is 
designed to give guidance on constructional details 
for welded single-storey portal frames, under 
nominally static-loading conditions, having rocker- 
type or fixed-type bases. Joints at the knees, apexes 
and valleys are discussed, as are site connections for 
rafters and foundations. Typical examples of such 
details are illustratéd by sketches accompanied by an 
explanatory text so that a connection can be readily 
chosen and adopted for a particular design. The 
details are built up from either rolled steel sections 
or three-plate sections. 


Bibliography of Solid Adsorbents, 1943 to 1953. 
By Victor R. Deirz. National Bureau of Stand- 
ards Circular 566. The Superintendent of Docu- 
ments, U.S. Government Printing Office, Washington 
25, D.C., U.S.A. (8.75 dols.) 

The preparation of this volume was conducted as 
part of a programme of research under the co-opera- 
tive sponsorship of the National Bureau of Standards 
and the Bone Char Research Project, Incorporated. 
It consists of an annotative bibliographical survey 
of solid adsorbents. As articles of commerce, the 
variety and number of solid adsorbents have increased 
markedly in the last decade; as a result, twice as 
many publications are cited for the decade covered 
by this volume as for the previous four decades. The 
use of silica and alumina gels, the ion-exchange 
synthetic resins, and chromatography are three of 
the most important developments now covered 
extensively. As has been customary with previous 
volumes, patent literature is not covered. 


Propagation des Ondes dans les Milieux Périodiques. 
By Leon BRILLOUIN and Maurice PaRopi. Masson 
et Compagnie, 120 Boulevard Saint-Germain, Paris 6, 
France; and Dunod, 96 Rue Bonaparte, Paris, 
France. (4,000 francs.) 

“Wave Propagation in Periodic Structures” is 

based on previous publications by the same authors 

which have been supplemented by the results of 
recent investigations. Problems are studied which 
are of very different physical origin but where 
mathematical reduction leads to equations having 
common characteristics and very similar solutions. 

Some of these questions come from electro-technology 

and the theory of telecommunications, some have 

arisen in connection with studies on vibrations, and 
others are associated with the theory of crystal 

Structure and the propagation of elastic, electro- 

magnetic or electronic waves. The work is a 

theoretical and mathematical study providing an 

instructional course on the principles involved. 


Arbeitsgemeinschaft fiir Forschung des Landes Nord- 
rhein-Westfalen. Part 30: Forschungen auf dem 
Gebiet der Aerodynamik. By FRiIEDRICH-SEEWALD: 
and Einige Forschungsarbeiten aus der Gasturbinen- 
technik. By Kari Letst. Westdeutscher Verlag, 
Ophovener Strasse 1-3, (22a) Opladen/Rhid., 
Germany. (8.80 D.M.) 

The above publication is No. 30 in the natural science 

series issued by the North Rhine-Westphalia Research 

Association. It reproduces two lectures including 

the discussions which followed their delivery at a 

meeting in Diisseldorf on March 4, 1953. The 

first deals with research in the sphere of aerodynamics 
and gives information showing how past develop- 
ments have led to improved results. The focal point 
of interest under present day circumstances is then 
brought in and it is indicated in which direction there 
are prospects for further development. The second 
lecture is on gas turbine research. Some essential 
characteristics are recalled and it is pointed out 
where their strong and weak points lie. Possible 
variation in Operating methods, which might be made 


the scope of research on gas turbines, is broadly 
outlined and then more detailed information is 
provided on work of this nature being carried out by 
the Institute for turbo machinery at Aix-la-Chapelle 
Technical College. 


Théorie Générale de |’Equation de Mathieu. By 
RoBERT CAMPBELL. Masson et Compagnie, 120 
Boulevard Saint-Germain, Paris 6, France. (2,400 
francs.) 

The above study on Mathieu's equation is intended 

to acquaint engineers, physicists and also mathe- 

maticians with the theory of the subject. Although 
this equation is met with in many branches of physics 
such as vibratory movements (particularly acoustics), 
diffraction, electro-magnetism, frequency modulation, 
etc., it is still considered to be insufficiently under- 
stood and therefore presents difficulties. The author’s 
intention is to give an account of the variety of the 
methods employed, their interest, difficulties, scope 
and limitations so as to show the place which 

Mathieu's equation occupies in the more general 

class of differential equations of mathematical 

physics. 


Champs de Vecteurs et de Tenseurs. By EDMOND 
BAUER. Masson et Compagnie, 120 Boulevard 
Saint-Germain, Paris 6, France. (2,200 francs.) 

The theory of fields of vectors and tensors is dealt 
with as an introduction to its application to electro- 
magnetism. Mathematical aspects, as well as 
practical application of the principles, are treated on 
an up-to-date basis in terms which the author has 
kept as simple as possible so as to divest the subject 
of superfluous calculations and enable physicists and 
mathematicians to fit actual problems into the 
framework outlined. The fundamental laws of 
Coulomb, Ampére, Maxwell and Lorentz are 
expressed on the basis of these simplified terms and 
definitions. The formulae established are then 
applied to electro-magnetism, and there are two 
concluding notes on the theory of magnetism and 
integration of the equation of potentials. 


Cours de Physique Générale: Mécanique. By G. 
BrunHat. Fifth edition revised by A. FocH. Masson 
et Compagnie, 120 Boulevard Saint-Germain, Paris 6, 
France. (3,000 francs.) 
This is the fifth edition of a comprehensive work on 
mechanics for higher scientific and technical instruc- 
tion and as a reference for physicists. To a great 
extent it is a development of scientific instructional 
courses, and it maintains the character of previous 
editions, that is, of preparing the reader for more 
specialised technical or theoretical study. The 
main divisions are: statics, dynamics, metrology, 
pendulums and their movements, the mechanics of 
fluids, vibrations in fluids, elasticity and vibrations 


of solids. The text is fully supported by diagrams 
and formulae. 


= & * 


TRADE PUBLICATIONS 


Copies of any of the following trade publications are 
obtainable from the addresses given, though distribution 
is sometimes restricted. 


Brazing. THE BRITISH WELDING RESEARCH AsSO- 
CIATION, 29 Park-crescent, London, W.1. An 
account of the potentialities, methods, advantages 
and disadvantages, design considerations and 
practical points of brazing. Illustrated booklet, 
the first of a series on welding and allied processes, 
methods and designs produced by the Research 
Association with aid from special U.S. funds pro- 
vided by the Department of Scientific and Indus- 
trial Research. 


Thermal Insulation with Sheet-Metal Finish. WiLLiaAm 
Kenyon & Sons, Ltp., Dukinfield, Cheshire. 
Typical examples of methods of covering Rocksil 
fibrous thermal-insulation material with sheet 
metals for protective purposes for such applica- 
tions as high-pressure steam lines, power-station 
ducting, boilers, oil-storage tanks, pressure vessels, 
towers and columns, and valves and fittings. 
Illustrated brochure. 


Electric Furnaces for the Wire Industry. ELectric 
RESISTANCE FURNACE Co. Ltp., 161 Queens-road, 
Weybridge, Surrey. Furnaces developed to meet 
the metallurgical needs of the wire industry, includ- 
ing the bell, pit pot and continuous strand types 
for bright annealing. Details of rod baking ovens, 
continuous wire patenting furnaces, electrode salt 
baths and controlled atmosphere generators. 
Illustrated brochure. 


Foundry Training for Boys. F. H. Lioyp & Co. 
Ltp., James Bridge Steel Works, Wednesbury, 
Staffordshire. A handbook, entitled ‘* Moulding 
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Men,” for boys intending to become apprentic 
in the foundry industry, containing a descripti 
of the courses of instruction and training provid 
and advice to boys leaving school. Illustra 
booklet. 

Flameproof Distribution Switchboards. Canrit 
Switcues, Ltp., New Ferry, Birkenhead. Flom 
proof distribution switch boards. Detail: 
tests at A.S.T.A. Proving Station of 350 ) 
making capacity, 440 volt three-phase 
Technical details of equipment. Illustrated p. 
phliet. 

Distribution Accessories. W.T. HENLEY’S TELEGR.... 
Works Co. Ltp., 95 Aldwych, London, W.C 2 
Ironclad service fuse for street lighting standards 
Insulated double-pole service fuse for terminating 
twin service cables up to 0-0225 sq. in. Double- 
pole slow-break 30 ampere switch for single . 
twin cables. Technical details. 

Electronic Precision Thermostat. FIELDEN (ELecr- 
RONICS) Ltp., Wythenshawe, Manchester.  Elect- 
ronic precision thermostat consisting of a rapid- 
response resistance bulb. This forms one arm of 
an alternating current bridge, the out-of-balance 
of which is amplified and used to operate a relay. 
Ten standard ranges. Illustrated pamphlet. 

Flame Cutting Torch. Buckie FLAME Cutter Co. 
Ltp., 69 Broad Street-avenue, London, E.C.2. 
Detailed description and review of principal 
features of firm’s ** Paragon” torch which, when 
fitted with the appropriate nozzles, is capable of 
cutting thicknesses of materials ranging from 
Lin. to 12in. Illustrated leaflet. 


Variable-speed Alternating Current Motors. Laur- 
ENCE, ScoTT AND ELecrromotors, Ltp., 431 
Grand Buildings, Trafalgar-square, London, W.C.2. 
Details of variable speed alternating current motors 
for the driving of boiler house and other auxiliaries 
in power stations. Features of general design with 
illustrations of actual installations. 

Junction Transistors. MULLARD, Ltp., Century 
House, Shaftesbury-avenue, London, W.C.2. Ap- 
plication of Mullard germanium junction transistors 
to hearing aids, a preamplifier and an audio- 
frequency amplifier. Pamphlet giving a circuit 
diagram, summary of performance and circuit 
description in each case. 

Water Heater Control. M.K. Etectric, Lrtp., 
Wakefield-street, London, W.18. Double pole 
switches for the control of water heaters and similar 
appliances with current carrying capacities of 
30 amperes at 250 volts alternating current. _ Illus- 
traded leaflet. 

Heat-Resisting Castings. FOLLSAIN-WYCLIFFE FOUN- 
prigs, Ltp., Lutterworth, near Rugby. Data 
regarding the mechanical, physical and other 
properties of * E.V.”’ heat-resisting steel castings 
and ** Wynite ” heat-resisting iron castings.  IIlus- 
trated pamphlet. 

Gas Turbine. Dace Evecrric (YORKSHIRE) LTD., 
Filey, Yorkshire. Gas turbine, weighing only 
1,232 Ib., coupled through reduction gearing to a 
50 kVA Magnicon alternator. Constructional 
details with scale drawings. 


Barrel Anodes for Silver Plating. JOHNSON, MATTHEY 
& Co. Ltp., 73-83 Hatton-garden, London, E.C.1. 
Details of cast and wrought silver anodes for use 
in barrel electroplating, ranging in weight from 
65 to 510 oz. troy. Illustrated data sheet. 

Flour Milling Machinery. THomas RosiNson & 
Son Lrp., Rochdale. All-metal purifier, re- 
designed for ease of operation and maintenance. 
Illustrated sheet for insertion in  loose-leaf 
catalogue. 


Refractory Concrete. LAFARGE ALUMINOUS CEMENT 
Co. Ltp., 73 Brook-street, London, W.1. Recent 
examples of the use of refractory concrete for 
foundry floors and for the construction of mono- 
lithic underground flues. Two illustrated leaflets. 

Conveyor Idlers. Link-BeLt Co., 307 North Michi- 
gan-avenue, Chicago 1, Ill., U.S.A. Series 50 
ball-bearing conveyor idler rolls, greaseable or 
factory-sealed. Seven belt widths from 14 to 
36 in. Folder No. 2516. a 

Deburring Tool. DouGLAS KANE ASSOCIATES, 9 New 
Quebec-street, London, W.!. ~ BurrQwik hand 
scraper for deburring metal parts. Two types © 
blade, both hooked for gripping edge of work. 
Illustrated leaflet. = 

Fuel-Oil Additives. Armour & Co., Ltp. (Chemic 
Division), Lindsey-street, London, E.C.1. Thi 
additives for preventing sludge and gum formati: 
in fuel oils. Properties and use given in techni 
bulletin No. 5. 

Tractor Lubrication. Mosire Om Co., Ltp., Cax' 
House, London, S.W.1. Maintenance and lu! 
cation of tractors and farm machinery. I! 
trated booklet. Available from agricultural age 
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A stream of hot air or other gas for welding thermoplastics is provided by the Griesheim gun, which can 
be heated either electrically (top) or by gas. 


WELDING THERMOPLASTICS 


ELECTRIC OR 


Numerous thermoplastics are now in commercial 
and industrial use, and various techniques have 
been developed for welding them. If a thin 
stream of hot gas at the appropriate temperature 
for the particular thermoplastic is directed on to 
the edges which are to be welded, the material 
will be raised to the flow or melting point, and a 
sound joint can be made. A filler rod of the 
same material as that being welded is used. 
The hot gas can be air for all materials which 
are not sensitive to oxidation, or are only very 
slightly so, and nitrogen for oxidation-sensitive 
materials such as polythene. Heating of the 
welding gas can be by gas or electricity, the 
temperature being in the region of 250 to 300 
deg. C., according to the type of plastic being 
welded. 

Both methods of heating are available in the 
welding guns made by Knapsack-Griesheim, A.G., 
Frankfurt, Germany, and marketed in this 
country by Horwitch Smith and Company, 
Limited, Pensnett, Staffordshire. 


GUN DESIGN 


In the gas-heated gun the welding air or 
nitrogen passes through a stainless-steel heater 
coil before issuing from the nozzle on the gun. 
The heating gas can be town gas, acetylene, pro- 
pane or hydrogen. It is supplied to the gun 
through a flexible tube not exceeding 16 ft. in 
length. A pressure of at least 3 Ib. per sq. in. is 
necessary for the heating gas, and for the best 
results the pressure should be adjustable between 
3 and 74 lb. per sq. in. Acetylene, propane and 
town gas all require mixing with air for com- 
bustion, and the Griesheim gun incorporates an 
injection mixer in the hand-piece, which takes 
air direct from the surrounding atmosphere. 

The gun is provided with a hand shield, which 
protects the operator’s hand from a possible 
burn, and also prevents waste gas from being 
taken into the gas jet when the gun is pointing 
downwards. Special vents are provided in the 
heating coil, which allow small amounts of air 
or nitrogen to escape, so increasing the pressure 
of the heating gases and assisting them to 
maintain the required direction. The vents are 
adjustable by means of a ring which can be 
closed or partly opened as required. Hand- 
operated valves, one for the heating gas and the 
other for the welding gas, are on the gun. 


The electrically-heated gun is similar in 


GAS HEATING 


appearance to the gas-heated type, takes its 
welding gas in the same way, and is used in a 
similar manner The electric heating element 
can be operated either direct from the mains 
at various voltages, or through a transformer 
at 24 or 42 volts. It is also possible to connect 
the gun through a combined unit consisting of a 
resistance and a small blower, which draws 
welding air from the atmosphere and delivers 
it under the required pressure to the gun. A 
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control valve is provided on the gun for the 
welding gas, but it is so designed that it will not 
close completely. Some gas will always flow 
past the heating element unless it is deliberately 
cut off at the source, and the possibility of the 
element being overheated accidentally is thus 
eliminated, Control of temperature can be 
effected by means of a variable resistance in 
the electric circuit. 


WELDING PROCEDURE 


The detailed procedure for welding thermo- 
plastics is one which must be learnt under 
instruction, and Horwitch Smith and Company, 
Limited, are prepared to train operators at their 
Pensnett works. Some general information can, 
however, be given. 

A typical operation is butt, channel or corner 
welding of rigid polyvinylchloride. The edges 
must be prepared, by scraping or cutting, to an 
angle of 60 deg. for butt welding and 45 to 50 deg. 
for channel. The pieces to be joined should be 
0:5 to 1-5 mm. apart, being held, preferably, 
in jigs. It is usual to weld from left to right, 
and the stream of hot air is directed at the two 
edges of the material and the end of the rigid 
P.V.C. filler rod simultaneously. The welding 
rod is held at an angle of 90 deg. with the material 
being welded, and a slight downwards pressure is 
applied. Welding takes place with the material 
in a dough-like state, and no melting path will be 
seen. In the hands of a skilled operator speeds 
of 75 to 80 mm. (about 3 in.) per minute can be 
maintained easily, and the strength of the joints 
should exceed 80 per cent. of that of the original 
material. 

Another example is provided by the welding 
of overlapping seams in thick polyisobutylene 
sheet. With this material the edges of the two 
sheets to be joined are cut with an angle cutter 
and fitted so that they remain flat. The edge 
of the upper sheet is then lifted and the hot air 
stream is directed between the sheets with a 
*brushing’’ motion of the gun. When the 
material softens the sheets are pressed together 
and the weld completed with a special roller, 
several types of which are supplied by the manu- 
facturers of th ‘elding guns. 


SILENCING PEN FOR JAVELIN 


A new silencer pen, designed by the late Mr. 
Quentin Reeves, acoustic consultant, for running 
up the twin Sapphire turbojets of the Javelin 
aircraft, has been opened by the Hawker Siddeley 
Group at the airfield of the Gloster Aircraft 
Company, Limited, Hucclecote, near Gloucester. 
It enables normal conversation to be carried on 
just outside the pen and within a few yards of the 
aircraft. 

The silencer consists of a 76 ft. long de-tuner 
made up of a series of internal baffles and an 
expansion chamber. The aircraft is backed into 
a soundproof pen formed by insulated walls 
16 ft. high, so that the twin exhaust pipes are 





directed to the flared entry of the de-tuner. A 
wire-mesh protection barrier surrounds the 
entrance to the detuner. The pen absorbes noise 
arising from vibration through the aircraft wings 
and fuselage. 

The floor of the silencer pen is of heavy rein- 
forced concrete. There is a shallow wall for 
taking the nose wheel of the Javelins and fixed 
adjustable wheel chocks made of mild-steel plate 
retain the main wheels. The reinforced concrete 
walls are insulated with an acoustic lining faced 
with aluminium perforated sheeting. There are 
recesses in the walls for personnel and fire- 
fighting equipment. 


For silencing the Sapphire engines of Javelin aircraft during ground testing, the Gloster Aircraft 
Company, Limited, have installed a silencing pen with insulated walls and a 76 ft. long de-tuner, into 
which the engine exhausts are directed. 
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AIRSLIP FORMING 


A NEW VACUUM TECHNIQUE FOR THERMOPLASTICS 


The refrigerator liner shown in Fig. 7 below, is 
deep-drawn in a single operation from 4 in. 
Saroy high-impact polysterene sheet by a new 
forming process, Formvac “ airslip”™” forming, 
a process developed by Hydro-Chemie Limited, 
Zurich, Switzerland. This process is particularly 
suited for making the most economical use of 
the deep-drawing potentialities of Saroy sheet, 
a new product of Saro Laminated Wood Products 
Limited, Folly Works, Whippingham, East 
Cowes, Isle of Wight, made from Styron 475, 
a toughened grade of polystyrene manufactured 
by Distrene Limited and marketed by British 
Resin Products Limited, Devonshire House, 
Piccadilly, London, W.1. 

The airslip forming technique was developed 
as a result of experiments to overcome the short- 
comings of the drape-forming process over a 
male mould in the manufacture of deep items with 
more or less vertical walls. The shortcomings 
are as follow:—excessive edge trim resulting in 
higher costs, irregular gauge in the finished item, 
and molecular “ orientation’ in one direction, 
weakening the vertical walls. 

The airslip forming technique has_ been 
developed to prevent the sheet from blocking 
on top of the mould and to cause it to slip over 
the edges and down the vertical walls. The 
** lubricant *’ which permits it to slip is hot air 
maintained under just sufficient pressure to lift 
the heat-softened sheet and allow it to slip over 
the edges as the mould pushes into it. 

The operation of the airslip forming process is 
shown in Figs. | to 6. 

In Fig. | is shown a sheet of high impact 
polystyrene being placed on the drape frame of 
a Formvac Model G 5 vacuum forming machine. 
The sheet, including clamp edges, measures 
42 in. by 29 in. by 0-125 in. thick. In Fig. 2, 
the operator has pressed the button to lower and 
lock the clamp frame, and the heater is advancing 
over sheet. From this point, the process is auto- 
matic. On completion of heating (84 seconds), 
the heater has returned to neutral (Fig. 3) and 
the table carrying the mould is rising, com- 
pressing the hot air located under the sheet. 
Pressure is bled off automatically to enable the 
sheet to “ float”’’ above the mould. The table 
and mould continue to rise (Fig. 4), and the hot 
sheet “slips’’ over the edges and corners of 
the mould. The aluminium mould is heated to 
175 deg. F. by means of hot water circulated 
through it by a mould-temperature regulator. 

In Fig. 5, the table has completely risen and 
the vacuum has automatically been applied, 
drawing the hot sheet against the mould surfaces. 
Air between the sheet and mould has been 
exhausted in a fraction of a second through a 
3 in. diameter hose and solenoid valve into a 
160 gallon vacuum tank. The manufacturers 
claim that the mould vents, in the form of long 
slots 0-02 in. wide, give more rapid evacuation 
and consequently more successful forming than 
the small holes advocated by many. 

Vacuum is applied until completion of the 
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cooling cycle—S2 seconds—after which it js 
replaced by compressed air, at a preselected 
pressure and speed, to release the formed s 

from the mould, the latter being withdraw: 

preselected speed (Fig. 6). Only now is 
necessary for the operator to intervene: he ope 
the clamp frame by pressing a button, removes 
the finished article, re-loads a blank sheet and 
repeats the process. The total cycle time is 
150 seconds. The gauge tolerance on the 
finished item is accurate to within +10 per cent 


HIGH IMPACT PLASTICS SHEET 


The new toughened polystyrene sheeting, 
Saroy, from which the refrigerator lining 
has been formed, is available in sheets 
48 in. wide by 100 in. long in 13 thicknesses from 
0-020 in. to 0-140 in. with a matt surface both 
sides; and 40 in. wide by 100 in. long in 11 
thicknesses from 0-040 in. to 0-140 in. with 
high gloss surface on one side and a matt 
surface on the reverse side. 

Saroy sheet has excellent forming properties, 
as evidenced by the illustration; it has three to 
five times the impact strength of general purpose 
polystyrene; ten times the elongation of ordinary 
polystyrene; good dimensional stability; low 
water absorption; good durability; is non toxic, 
and is reasonably priced. 

The physical properties, given in the table 
below, are similar in all directions. 


et 


TaBLe I.—Physical Properties of Saroy. 


Tensile strength, lb. per sq. in “es ‘ 3,200—4,000 
Elongation, per cent. r oe 10—20 
Modulus in tension, 10° Ib. per sq. in. .. ‘ 3-3—3-8 
Impact strength, Izod notched, ft. lb. in. of notch 0-8—1-2 
Thermal coefficient of exp., in/in./deg. F. » 10-° 4-0—4-5 
Specific heat, Cal./ deg. C/ gm. Ps 0-3 
Specific gravity . ; 1-05 07 
Dielectric constant, 10° cycles ‘ : 2-5—2-6 
Water absorption, per cent., 24 hrs. We os Big 
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ATTACHING BRAKE LININGS 


Ferodo, Limited, Chapel-en-le-Frith, Stockport, 
have developed a method of securing linings of 
thicknesses of } in. and over to external contract- 
ing and internal expanding brakes on colliery 
winders, winches and other heavy engineering 
plant with the object of reducing the time taken 
to effect replacements. 

To do this friction linings up to a maximum 
length of 24 in. are used and are grooved to take 
one, two or three metal strips which are bonded 
in position flush with the non-working surface. 
The linings are slotted at the edges so that 
countersunk bolts can be inserted or removed 
when they are in position on the shoe. 

It is claimed that the advantages of the Fero- 
bond system, as it is called, are quick replacement 
with a minimum disturbance to plant, that the 
wear is small, and the amount of wear always 
visible so that there is no risk of damage to the 
brake path. Finally, the recesses for the bolts 
allow the products of wear to escape, thus 
eliminating scouring. 





Fig. 7 


Figs. 1 to 7 Stages in the forming of a refrigerator liner by the airslip process which employs a hot-air stream as a ‘‘ lubricant’’ between 


mould and the plastics sheet being shaped. 
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Fig. 1 A typical pocketing operation with a Wadkin heavy-duty articulated 
arm radial router; with a 124 h.p. head, metal-removal rates of 20 cub. in. 
per minute are easily achieved; the machine can also be used for profiling. 


The Machine Tool Industry (continued from page 541) 


In the continuation of our article on the machine- 
tool industry we shall deal with the following topics: 
machining light alloys, spark erosion, welding 
equipment, and milling, drilling and boring. The 
last subject will be covered in several parts; the 


first section, which is included in this issue, is 
devoted primarily to drilling. A previous article 
was concerned with automatic control systems. 
Many of the items discussed are on view at the 
International Machine Tool Exhibition, Olympia. 


MACHINING LIGHT ALLOYS 
HIGH METAL-REMOVAL RATES 


Within the last seven or eight years, machining 
light alloys has become one of the aircraft 
industry’s major production problems, as heavy- 
gauge skins and substantial light-alloy forgings 
have taken the place of lighter-gauge bui:t-up 
structural components. There are two ways of 
tackling this problem: by the provision of highly 
specialised machine tools, such as complex 
contour-milling machines, and vast skin-milling 
machines of the type that have been installed 
in a number of American companies for the 
milling of complete integrally-stiffened wing 
skins; or by the development and adaptation of 
more standard machine tools that have appli- 
cations in other fields besides aircraft con- 
struction. 

In the first method of approach, British tool- 
makers have only recently begun to contribute 
in a small way to solving the problems of the 
aircraft manufacturers and all pioneering work 
has originated on the aircraft side. The aircraft 
manufacturers and the Ministry of Supply are 
themselves partly responsible for this absence 
of co-operation, through indecision and lack 
of a policy for ordering machine tools which, 
in these specialised applications, are extremely 
costly to develop; the conservative machine-tool 
manufacturers of Britain are reluctant to indulge 
in such effort on a speculative basis. 

The second method of approach—the adapta- 
tion and development of existing techniques— 
has, on the other hand, resulted in a fruitful 
co-operation between one particular aircraft 
firm and one particular British tool-making 
concern—the Supermarine Division of Vickers- 
Armstrongs (Aircraft) Limited, South Marston, 
Wiltshire, and the well-known woodworking 
tool manufacturers, Wadkin Limited, Green 
Lane Works, Leicester. The collaboration 
between these two firms has led to an extension 
of the application of high-speed routing tech- 
niques to metal-cutting that was quite unforeseen 
ten years ago. ’ 

The development of router-milling techniques 
originated some two or three years ago when 


Wadkin introduced a heavy-duty radial arm 
router with a 5 h.p. head intended for profiling 
light-alloy plates up to {% in. thick without 
preliminary rough band-sawing to shape. Vickers- 
Armstrongs saw in this machine, with its high 
spindle speeds of 12,000 and 18,000 r.p.m., 
used in conjunction with machine fixtures of 
their own design, possibilities for machining 
light-alloy forgings, and as a result of their work 
Wadkin have introduced a more powerful head 
and machines of sturdier design and wider 
application. Such machines, in use at Vickers- 
Armstrongs, have produced work to the same 
accuracy as with copy-milling machines, and at 
a much faster rate. 


HIGH-SPEED ROUTER MILLING 


Some of these advanced heavy-duty routers 
are to be seen on the Wadkin stand at the 
International Machine Tool Exhibition now in 
progress at Olympia. An articulated radial arm 
router with a 124/10 h.p. head and spindle 
speeds of 18,000 and 12,000 r.p.m. has been 
introduced, working to close limits of accuracy 
when face milling or when working off the bottom 
of the cutter to an accurate depth. With this 
machine there is less tendency for the head to 
deflect vertically when working at the extreme 
limit of the radius, as compared with the simple 
sliding-arm type of radial router. The large 
hinged arm mounted on heavy ball races, also 
provides a smooth even movement of the head 
which is more easily controlled over large areas. 
The head is operated manually, using when 
necessary templates secured over the job to 
control the profile. Because of the high cutting 
speeds employed, free cutting is achieved, per- 
mitting any shape to be followed without 
difficulty, and there are no undue cutting stresses. 
The applications of this machine include 
pocketing from the solid, as shown in Fig. 1, 
internal or external profiling, shaping and 
piercing plates or sheets in multiples, and face- 
milling castings—in fact, it has uses in any 
branch of engineering employing non-ferrous 





Fig. 2 The Wadkin heavy-duty overhead-template routing machine takes 
work up to 12 ft. long by 2 ft. 6 in. wide at one setting. 


components. Metal removal rates of 20 cub. in. 
per minute are easily achieved. 

Another high-speed router is the heavy-duty 
overhead type L.Y.R.3 (Fig. 2). In this, the 
routing machine is mounted on a saddle on a 
long bed and is power-traversed along a table 
fixed to the bed having a working surface of 
12 ft. 8 in. long by 2 ft. 6 in. side. The template 
controlling the cutting action is carried overhead 
on a structure supported by four vertical pillars. 
The chief advantage of this arrangement is that 
attaching and detaching the templates to each 
individual workpiece is avoided, with con- 
siderable savings in time. It also permits work 
up to 12 ft. long by 2 ft. 6 in. wide to be machined 
at one setting. Where it is required to machine 
longer components without resetting, as on 
aircraft skin milling, provision is made for a 
second complete unit to be joined in tandem, 
giving a capacity for the double machine of 
25 ft., and the whole area can be machined in 
two operations by reversing and resetting the 
job on the table after one-half has been routed. 

The router head is 124 h.p. at 18,000 r.p.m. 
and has two separate vertical movements, one 
controlled by a graduated handwheel and the 
other by the operating handles. Accurate control 
of the depth of cutting is by plunger-operated 
depth stops and by a six-station capstan stop-bar 
and dial indicator. The tracer pin in contact 
with the overhead template is spring-loaded. 
This is controlled by a three-position lever on the 
operating handle for easy movement of the two- 
step tracer for roughing and finishing, or com- 
plete withdrawal for working freely without 
template control. 

Special applications of the Wadkin high-speed 
router head that have been developed by Vickers- 
Armstrongs include a pair of radial-arm routers 
combined to form a skin-milling machine for 
large wing panels; and a hydraulic servo-oper- 
ated copy-milling machine in which the operator 
can guide the router head to follow a complex 
template using only a light hand pressure. 


UNIVERSAL MILLER FOR LARGE ITEMS 

Reverting to the Wadkin exhibits at Olympia, 
their new general-purpose universal milling 
machine (Fig. 3), first developed in the intricate 
milling operations on large non-ferrous com- 
ponents, laminated materials, and plastics, can 
also be used for working ferrous metals by 
the use of interchangeable cap heads. It is 
particularly suitable for accurate work on 
metal patterns and for use in machine shops for 
face-milling, profile milling, and contouring for 
die-sinking. 

Four basic spindle speeds are provided, rang- 
ing from 500 to 3,000 r.p.m., which can be 
reduced by the addition of the cap heads to 
30 to 180 r.p.m. or 165 to 1,030 r.p.m. 
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Fig. 3 The Wadkin universal milling machine can be used for ferrous 
metals, as well as non-ferrous, by the use of interchangeable cap heads. 


A full range of power-operated movements 
are provided to the spindle, comprising rise and 
fall, vertical down feed and cross traverse. The 
spindle can also be canted through 120 deg. 
The table has a working surface of 5 ft. by 3 ft. 
and will accommodate a 3 ft. high component 
under the cutter spindle. The table rotates 
through 360 deg. and, when this movement is 
employed, work up to 5 ft. long by 5 ft. wide 
by 3 ft. high can be machined. The longitudinal 
power movement of table is infinitely variable 
from | in. to 100 in. per minute. Hand-operated 
motion by large handwheels is also provided. 

Hydraulic-copying equipment can be supplied 
to special order to cover 6 in. vertical movement. 
It can also be applied for controlling the move- 
ment of the cutterhead across the table on the 
horizontal arm. Double rotary copying tables 
are available and when used in conjunction with 
the hydraulic contouring are suitable for machin- 
ing round dies or opposite-hand patterns. 

Another Wadkin non-ferrous milling machine 
with electronic control and spindle speeds of 
6,000, 9,000, 12,000 and 18,000 r.p.m., was 
mentioned in a previous article in ENGINEERING 
June 22, on the electronic control of machine tools. 


SPECIAL TOOLS FOR AIRFRAME 
MANUFACTURE 
Departing now from the Machine Tool 
Exhibition at Olympia, and turning back to take 
a quick look at two of the special-purpose tools 
that have been evolved in the United Kingdom 
for cutting away large quantities of light alloy 


material: considering firstly the problem of 


producing complete integrally-stiffened wing- 
skin panels, the American solution of large and 
costly skin-milling machines for producing such 
panels in the flat from thick sheet material has 
not recommended itself to British manufac- 
turers. Their approach is tending, rather, 
towards the use of slab material rolled to the 
requisite dimensions, then stretch-levelled to 
distribute the locked-up stresses, and machined 
to contour on both surfaces by means of an 
* aerofoi! generating machine tool involving 
the removal of up to 90 per cent. of the original 
slab. Stretch-levelled slab material, although 
not yet available in the United Kingdom, is 
likely to be in about 12 months’ time, when the 


Northern Aluminium 
Company, Limited, will 
have a new stretcher 
press in action; and, as 
announced recently by 
the Ministry of Supply 
(and reported in the 
June 22 issue of ENGI- 
NEERING) an aerofoil generating machine tool for 
working slab material is now under construction 
at the works of W. L. Jameson, Limited, and 
should be completed in about a year, embodying 
some of the ideas worked out by two aircraft 
companies (Armstrong Whitworth and Boulton 
Paul) in earlier studies on wing-panel machining. 

The other machine tool to which we wish to 
refer is the ** Green Linnet ’ copy miller (Fig. 4) 
made by the Fairey Aviation Company, Limited, 
Stockport, designed in the first place for rough- 
ing-out heavy chassis ribs from _ stretch- 
levelled slab material, and incorporating two 
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Fig. 4 The Fairey copy-milling machine embodies two high-speed heads 
with cutter performances of 4 to 7 cub. in. per h.p. per minute. 


high-speed milling heads of the company’s own 
design. 

Fairey’s have devoted considerable research 
to cutting light alloys, and, using carbide-tipped 
cutters of the face-mill type with oil-mist lubri- 
cation, they have obtained cutter performances 
of 4 cub. in. to 7 cub. in. per h.p. per minute. 
The high speed heads in the * Green Linnet ” 
are rated at 10 h.p. at 3,000 r.p.m.; the machine, 
of the vertical column type, has a 6 ft. longi- 
tudinal traverse and a 2 ft. vertical movement, the 
latter being hydraulically tracer-controlled while 
the longitudinal traverse, actuated hydraulically, 
is controlled by limit switches. Two ribs are 
machined simultaneously, 230 lb. of metal being 
removed in 4 hours. To remove the very large 
quantity of swarf, a conveyor belt is provided. 
A further development under way at the Fairey 
works is the construction of a large three-dimen- 
sional programme-controlled milling machine 
using the Ferranti electronic control system. 


SPARK EROSION 


Since the last Machine Tool Exhibition a new 
class of machine has reached the commercial 
market. It has always been maintained that for 
every poison there is an antidote and the poison 
of hard metals which were unmachinable by 
most mechanical techniques has been met by 
the antidote of spark erosion. Five firms are 
displaying machines, both from this country and 
abroad. Spark erosion has been developed into 
an extremely accurate process, capable of making 
very small holes or of producing large dies which 
require no further machining. Moreover, the 
nature of the material offers no problems—the 
technique is equally applicable to mild steel or 
carbides. Ina similar category are the machines 
which use ultrasonic vibrations for drilling or 
die sinking—they also operate regardless of the 
material and indeed they can be used on glass 
and other non-metals. 

Wickman Limited, P.O. Box No. 44, Tile Hill, 
Coventry, are showing two models of the 
** Erodomatic *’ machine which uses spark 
erosion. The first is rated at 6-6 kVA and has 
a separate control cubicle. The second, rated 
at 2 kVA, has the controls integral with the 
machine body. The former has a work-table 
10 in. by 7 in., allowing a maximum work- 
piece area of 14 in. by 9 in. The quill is 12 in. 
distant from the table. The second machine 
has a larger capacity, the table being 16 in. 
by 12 in. and the work-piece size 29 in. by 18 in.; 
the quill distance is 26 in. 


The “ Eleroda’’ model D.1 spark erosion 
machine, which is being exhibited by the 
Rockwell Machine Tool Company Limited, 
Welsh Harp, London, N.W.2, is shown in Fig. 1. 
The machine has been designed and made at 
Ateliers Des Charmilles S.A., Geneva. It Is 
claimed that this is the first spark erosion machine 
built like a machine tool and having the following 
design features. The electrical equipment has 
been carefully designed with a view to obtaining 
correct spark shape. The machine is compact 
and all necessary controls are clearly marked and 
simple in operation. The work head is vertically 
adjustable by means of a hand wheel along 
precision slides, which are part of the main 
column of the machine. Built into the head !s 
a stable electro-hydraulic servo mechanism 
feeding the electrode towards or through the 
work, maintaining a constant pre-set voltage 
gap. The mechanical rigidity of the machine !s 
such that very accurate work can be carried out 
easily. The machine is equipped with compact 
table and scales reading in 0-001 in.; thu is 
not only an easy matter to locate the ele le 


to the work accurately but it is also possih >Y 
means of one electrode, to spark erode | or 
more holes accurately at a pre-dete! ed 
spacing. A clear-view safety guard is f! in 
such a way that current can be applied 1€ 
electrode only when the guard is in Pp n. 
The machine develops up to I} kW e 


electrodes, the total power consumptio! 1g 
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kW. By means of a rotary switch fitted on 

e side of the column, six distinct speeds can 

» set, each speed being inversely proportional 
the desired surface finish. In addition, 

) power Outputs can be selected from a dial, 
so fitted on the control panel. At the lowest 
te, i.e., the one giving highest surface finish, 
e machine operates at approximately 14 
egacycles—the pulses are so shaped as to 
epresent almost instantaneous quenching of the 
spark. As a dielectric medium, paraffin is used: 
tank and pump are therefore provided as 
well as a tank surrounding the table and work- 
piece. The design of the electrical equipment 
is such that virtually no maintenance should be 
necessary, there being no electronic valves 
employed. However, the complete control 
panel, which is hinged, with its switches and 
fuses can be swung from the machine, thus 
making all electrical components easily accessible. 
Illustrated in Fig. 2 is the “ Agietron” spark 
erosion equipment made by Agie of Locarno 
and shown by Pearson Phillips Limited, 194 
Finchley-road, London, N.W.3. One model, 
the UFE 101/2K, has been in use for some 
while, and various improvements have been 
made, such as the reduction in electrode 
consumption. A new design, the 103/IK 
(as illustrated) has been introduced and was 
shown for the first time at Hannover. As 








Fig. 1 ‘*Eleroda” spark erosion machine. 


(Rockwell Machine Tool Co. Ltd.) 





Fig. 2 Agietron spark 
erosion machine. 
(Pearson Phillips Ltd.) 


may be seen, it is a bench-mounted model and 
is complete with generator and circulating pump. 
It is particularly suitable for fine dimensions, 
having a practical range of working from 
0-1 mm. to 25 mm. in diameter, or sections 
from 0-0075 sq. mm. to 500 sq. mm. Control 
is fully automatic, governing the spark gap, 
electrode consumption and surface quality. 
The average depth of roughness on a finished 
surface is | «—which means that subsequent 
machining is usually unnecessary. No valves 
are used in the generator. All metals can be 
machined on this model, including nitrided 
steels and nimonic and other alloys. 

The most recent model of the ** Sparcatron ”"— 
the mark I1]—shown on the stand of Burton, 
Griffiths and Company Limited, Mackadown- 
lane, Kitts Green, Birmingham 33, is an advance 
on earlier models, one of which was described 
in ENGINEERING, vol. 178, page 698 (1954). 
The mark III, illustrated in Fig. 3, has been 
built for simplicity and ease of operation, and 
in addition operates from three to eight times 
as fast as the mark II. 

Maintenance of both the electrical and 
mechanical sections of the machine has, been 
reduced and all valves have been eliminated from 
the servo control in the main control and auxiliary 
control cabinets. 

Due to the new electrical circuit and the new 
servo motor control, the machine is said to be 
stable in operation, requiring no skilled setting 
by the operator. For ease of operation, the 
servo head is now raised and lowered by a hand 
wheel situated at the operator's right hand, and 
that popular feature of previous models is 
retained whereby the servo head can be swung 
aside to allow for the easy handling of heavy 
dies. The arrangement of the servo head in 
which the ram is positioned between two sets of 
balls operating in V-slides to ensure perfect 
accuracy, now incorporates an accurate stroke 
limit switch which can be quickly set so that the 
current is automatically cut off when the electrode 
has penetrated to the predetermined depth. 

Throughout, the design is rigid and robust, 
the main column for the servo head being 5 in. 


The Machine Tool Industry 


569 





Fig. 3. ‘* Sparcatron” spark erosion machine. 


(Burton, Griffiths & Co. Ltd.) 


in diameter, and the sleeve of the bracket sup- 
porting the head is 10 in. long, while the base 
on which the compound table is fitted is heavily 
webbed and capable of carrying a weight of 
over 500 Ib. The table tank has been increased 
in size to allow easier positioning of dies, and 
the settling tank in the base of the cabinet has 
been increased in capacity and incorporates an 
arrangement of baffles to avoid debris from the 
machining operation being re-circulated through 
the pump. The main control unit is rated at 
6:5 kW and can be used on 220 to 250 or 340 
to 440 volt mains at either 50 or 60 cycles. Four 
heads can be operated from one main unit. 


WELDING EQUIPMENT 


The purist may limit his definition of machine 
tools to the operations of cutting and forming, 
but like the organisers of the International 
Machine Tool Exhibition we shall be more 
catholic in our coverage and include welding 
equipment in the present series of articles. We 
therefore give below descriptions of a multiple 
electrode welder with automatic positioning, 
so continuing our theme for the series of auto- 





Fig. 1 


matic operation; a welding positioner; a 
welding gun with a comprehensive water-cooling 
system; a bandsaw butt welder; and a gun for 
stud welding. Some, but not all, of the equip- 
ment is on show at the exhibition. 


MULTIPLE ELECTRODE WELDER 


Fig. | shows a multiple electrode plant, which 
is being manufactured by Sciaky Electric Weld- 


Multiple electrode spot welder for large sheet-metal assemblies. (Sciaky Electric Welding 


Machines, Ltd.) 











$70 





Fig. 2 One ton welding and assembly positioner. 
(Courtburn Positioners, Ltd.) 


ing Machines, Limited, Farnham-road, Slough, 
for spot welding large sheet-metal assemblies. 
This plant, which is known as the Permutation 
welder, has been designed to utilise the advan- 
tages of multiple-electrode operation in rela- 
tively small scale production; among them being 
the fact that the welds are positioned automatic- 
ally and not left merely to the judgement of the 
operator. 

An example of the work for which this plant 
is designed is welding the floor of a commercial 
vehicle to its chassis. Instead of using a separate 
electrode for each of the 514 welds that were nec- 
essary in a particular case, two machines were 
employed, one to secure the cross members of 
the chassis to the floor and the other to weld the 
longitudinal members. 

The first machine consists of a mild-steel frame 
and a moving beam on which six transformers 
and 12 pneumatically-operated welding heads are 
mounted. This beam can be traversed across 
the width of the floor by Geneva gearing in 
steps of 1} in., thus providing 38 welding posi- 
tions. Twelve welds can then be made at each 
position. As the “series principle is used the 
back-up electrodes are only used to carry the 
current from one pair of welding electrodes to 
the next. 

The compressed air supply to the 12 welding 
heads is controlled by six independent electrically 
operated valves. There are also six commutator 
bars, each of which is provided with either con- 
ducting or non-conducting buttons. These 
buttons are arranged in such a way that when 
all the 12 welds are not required the desired 
number can be selected and fitted to the com- 
mutator bars. The duration of the weld is 
controlled by Sciaky timers and the primary 
current is switched on by ignition contactor 
units. 

When the welding of the floor members to 





the chassis has been completed the work is 
moved to the second machine on which the 
remaining welds are made between the floor and 
the chassis side members. The system of operat- 
ing this second machine is similar to that of the 
first except that four welds are made, that is two 
per station, on each of the long side members. 
Once the cycle of operations has been initiated 
both machines work automatically. They are 
also shut down automatically by limit switches 
when the welding has been completed. 

It is claimed that machines of this kind can 
be utilised on many classes of assembly work, 
particularly where large numbers of irregularly 
and intermittently spaced welds are required. 
For the purpose described, about 514 welds can 
be produced at the rate of 12 per hour, a figure 
which is determined by the slower of the two 
operations. With other arrangements 664 welds 
could be produced at the same rate. 


WELDING POSITIONER 


Courtburn Positioners, Limited, Goldington 
Bury, Bedford, are now producing a welding 
and assembly positioner to accommodate loads 
up to | ton. This device, which is illustrated in 
Fig. 2, is loaded and clamped by rotating the 
work and top plate manually as a unit. A 
screw jack, which is attached to the rotation shaft 
then raises the top plate until the centre of gravity 
of the workpiece is intersected by the axis of the 
main shaft, thus bringing the work into balance. 
The jack is next disengaged by withdrawing a 
spring-loaded locking pin when the work can 
be rotated or tilted to any position by hand. 
Both movements can be locked by spring-loaded 
plungers and any dangerous movement of un- 
balanced loads can be prevented by a friction 
brake. 

The tilting shaft is placed at such an angle to 
the main shaft that when the top plate is inverted 
any welding positions on the underside of the 
work-piece, such as flanges, are in the correct 
downhand position. The maximum load cap- 
acity of the standard machine with a 22 deg. 
work arm is from | ton at 6 in. centre of gravity 
to | cwt. at 31 in. centre of gravity from the 
top plate. 


COMPREHENSIVE WATER COOLING 


Among the products of A.R.O. Machinery 
Company, Limited, 18 Madrid-road, London, 
S.W.13, is the welding gun illustrated in Fig. 3. 
This is entirely water-cooled, not only the 
transformer and the tips of the electrodes being 
treated in this way, but also the electrode holders 
and the braided lead which connects them to the 
transformer. It is claimed that all hot points 
are thus eliminated and that work can be carried 
on continuously without overheating on the 
heaviest gauges for which the machine is designed. 
A further point of interest in the gear is that in 
order to increase the opening between the holders 


Fig. 3 


welding gun, 


Water-cooled 
(A.R.O. 


ep 3 


“~~ Machinery Co. Ltd.) 





June 29, 1956 ENGINEERIN 


1 
t 


it is Only necessary to operate a lever on 
movable grip. 

The weight of the welder is 25 Ib. and i; 
capable of making 4,000 spot welds per h: 
between two No. 20 s.w.g. sheets, the forg 


pressure being 265 Ib. and the secondary cur; 
9,000 amperes. 


BANDSAW BUTT WELDER 


Fig. 4 is an illustration of a butt welder fo; 
bandsaws the manufacturers of which 
the Midland Saw and Tool Company, Limite 
Midsaw Works, Pope-street, Birmingham, | 
As will be seen, the panel from which the 
mechanism is controlled is flush mounted on the 


Fig. 4 Bandsaw 

butt welder. (Mid- 

land Saw and Tool 
Co. Ltd.) 


stand. It carries two knobs one of which 
operates the electrical and the other the mech- 
anical equipment. The electrical control has 
five positions which are used for settings when 
saws from } in. to | in. wide are being dealt 
with. In addition, there are three annealing 
positions for the same range of work. The 
mechanical control enables the pressure applied 
to the moving clamp to be infinitely varied. 
A lever, which pre-sets the pressure applied to 
the moving jaw is also mounted on the panel, 
on the lower half of which is a guillotine- 
operated lever and a filing post. 
The design is such that up-setting is entirely 
automatic and that the cuts made by the guillo- 
tine at the ends of the saw are square, experience 
having shown that a stronger joint is obtained 
in this way than by grinding. Grinding, in fact, 
has the disadvantages that overheating may 
occur and that the operation may take place on 
a joint that has not been properly annealed. 
With a guillotine, too, it is quicker to file the 
surplus off the joint and a better finish is obtained 
in this way. The welder is arranged for connec- 
tion across two phases of a three-phase supply. 
An improved gun for stud welding is being 
shown by Philips Electrical Limited, Century 
House, Shaftesbury-avenue, London, W.‘ 
The barrel is now hollow so that the reverse 
ends of the studs can be accommodated ins 
This allows the use of studs from } in. to 
diameter up to a maximum length of * 
Special studs are not required. A high dey 
of accuracy in placing the studs is poss! 
since the support leg is fitted with a positic 
foot, the edges of which are bevelled so tha 
hairline register marks can be perfectly ali 
with centre-lines scribed on the work} 
When the gun is loaded, the amount by whi 
stud projects beyond the plane of the suj 
leg tups affects the quality of welds. To p 
ultra-fine control of this distance, therefor 
gun is now fitted with a vernier adjustmen 
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7. Machine Tool Industry 


DRILLING, BORING AND MILLING 


Avy review of present-day drilling, boring and 
miiling machines must inevitably lead to a 
re.iew of automatic control, for these machines, 
in their simple or specialised forms, make up 
the bulk of most production lines. Automatic 
control in this sense ranges from a simple 
mechanical stop and trip mechanism to the most 
elaborate arrangement which employs a com- 
puter to read a punched tape and transmit the 
directions to the machine. Indeed the basic 
demand on any machine installed nowadays is 
that it must reduce labour—by far the costliest 
item in the budget and one of the most difficult 
to obtain This trend is well illustrated by 
many of the items shown at the International 
Machine Tool Exhibition. 

The general tendency that began with the 
introduction of the small electric motor has 
continued—that is, a separate motor for each 
operation. This is a steady development of the 
motorised machine which rendered the old over- 
head belting unnecessary, offering more econo- 
mical operation with reduced risk. The use of 
hydraulic power to operate feeds has also 
increased, although this is being challenged by 
electronic control. There is no doubt, however, 
that for machines designed for the production 
line, power operation of the feeds is now a 
* must.” 





DRILLING 


An interesting trend emerges from the desire 
to save capital cost; it is that the tendency 
for machines to become highly specialised has 
been halted and indeed reversed. Most machines 
in a production line nowadays are basically 
general forms that have become specialised by 
the addition of attachments. Such changeable 
attachments allow each machine to perform 
many different operations and also allow a large 
degree of standardisation of the “ power unit.” 
This is probably particularly so in the case of 
the drilling machine, which has become a real 
“jack of all trades.” It can now be regarded 
in fact as the key machine of the factory. 
Attachments enable it to carry out drilling, 
reaming, tapping and counterboring in clear or 
blind holes. Associated with this trend is the 
tendency for supplying separate drilling heads 
which can be mounted in groups as desired, and 
the arrangement of which can easily be changed 
to suit a change in product. Exhibitors of such 
heads include Kitchen and Wade, Limited, 
Halifax; James Archdale and Company, Limited, 
Worcester; and Gaston E. Marbaix, Limited, 
Devonshire House, Vicarage-crescent, London, 
S.W.11. Most of these units incorporate—as 
do the main machines—automatic feeds which 
give fast approach, slow cutting and fast with- 
drawal, all of which come into play automatically 
once the cycle has been started. One unit, for 
horizontal mounting, is shown in Fig. 1. 


AUTOMATIC TRANSFER 


veveral unit heads have been built up with 
©er items to form a transfer machine of 





ig. 1 





Horizontal drilling head. (James Archdale and Co. Ltd.) 


standardised construction exhibited by James 
Archdale. This employs the method of transfer 
in which the workpiece is mounted on a platen 
that acts as carrier and locator during the 
passage through the machine. Such a system 
is employed by A.E.C. Limited, Southall, and 
was described in ENGINEERING, page 53, ante. 
Swarf and platen-return conveyors are included 
in the exhibit. 

Still holding its own amid all the specialist 
requirements, is the sensitive radial drill. The 
accuracy and general usefulness of this tool still 
make it a conspicuous feature of almost every 
shop. James Archdale, for example, are exhibit- 
ing models up to 9 ft. high with a spindle 
radius of 12 ft. A machine of this size has 
separate motors for each motion— illustrating the 
tendency referred to earlier—and has hydraulic 
control. It is illustrated in Fig. 2. A new- 
comer to their range is a 5 ft. mechanical drill 
fitted with a speed pre-selector. It has two 
ranges of spindle speeds, from 15 to 1,500 r.p.m. 
or from 10 to 1,000 r.p.m., and 12 feeds. Holes 
up to 3 in. in diameter can be drilled in mild steel, 
or up to 34 in. in cast iron. Speeds can be pre- 
selected at any time, whether the spindle is 
running or stationary. Pressing a button oper- 
ates the change. A single lever on the column 
locks or unlocks both the saddle on the arm and 
the arm on the column simultaneously. The 
lock on the arm is power operated. 


MULTI-SPINDLE MACHINES 


Other exhibitors of drills include Kitchen and 
Wade who are showing several well proved 
machines. Their exhibit also includes two sizes 
of production drill presses and two 12-spindle 
machines, one with a fully automatic hydraulic- 
ally controlled cycle giving rapid approach, slow 
feed, rapid return and stop; and the other having 
adjustable spindles with mechanical feed and 
lever control of feed and speed. 

Another multi-spindle machine is that made 
by Burkhardt and Weber and shown on the 
stand of Stuart Davis Limited, Much Park- 
street, Coventry, which is illustrated in Fig. 3. 
It has 12 spindles, each of which has three speeds 
and is individually adjustable. As the main 
drive motor is designed for pole changing, the 
total range of spindle speeds available is 12, 
from 225 to 2,840 
r.p.m. The drilling 
head is fed under 
hydraulic power 
giving feeds vary- 
ing between 0-16 in. 
and 7:8 in. per min. 
and also a_ rapid 
power traverse. The 
spindles are driven 
through gears froma 
3 h.p.  flange- 
mounted motor and 
run in ball bearings. 
Movements of the 
head can be either 


Fig. 2 Hydraulic radial drill; 


571 








Fig. 3 Miulti-spindle hydraulic drill. (Stuart 


Davis, Ltd.) 


completely automatic or under hand control as 
desired; the stroke is 15} in. The area covered 
by the spindles is 124 in. by 14 in. and the 
minimum distance between spindles is 1-3 in. 
Complementary to the larger drills, many 
makers were showing bench and _ pedestal 
mounted models of medium and small capacity. 
Typical of one type is the Pacera range exhibited 
by W. J. Meddings Limited, 16 Berkeley-street, 
London, W.1, one of which is shown in Fig. 4. 
This has a capacity of 4 in., and is a redesign of an 
earlier model. It is belt driven. Grimston 
Electric Tools Limited, Progress-way Croydon, 
Surrey, are showing both bench and pedestal 
drills with capacities up to 1} in. A wide 
variety of speed ranges is available and the drive 
is through a constant-mesh gearbox which can 
be arranged to give up to 16 different speeds. 
The drilling heads can be supplied separately. 
The same firm are also exhibiting portable 





12 ft. radius. (James Archdale and Co. Ltd.) 











Fig. 4 Pedestal drill, 4 in. capacity. 


Meddings, Ltd.) 


(W. J. 


flexible-shaft machines, as, too, are B. O. Morris 
Limited, Morrisflex Works, Coventry. The 
latter demonstrate how multi-purpose milling 
and drilling machines can be built up by mount- 
ing several heads, each driven by a flexible shaft, 
on a single pedestal so that a series of operations 
can be carried out. It is an extremely simple 
matter to unbolt the heads and rearrange when a 
change of work is required. Swinging arms 
can also be used to carry a drilling head. 
TURRET-HEAD DRILL 

A drill which obtains its versatility by using 
a turret head, is the ‘“* Burgmaster ~~ shown on 
the stand of Drummond-Asquith (Sales) Limited, 
King Edward House, New-street, Birmingham 
and illustrated in Fig. 5. Two models are 
made, one with six and the other with eight 
spindles. The operation is automatic under 
hydraulic power, each spindle being advanced 
and withdrawn in turn. The cycle incorporates 
provision for by-passing an idle spindle, and each 
one can be set for speed and feed, the change- 
over being automatic. 

Cams are mounted on the control drum which 
govern the rate of approach and return. Depth 
stops are also mounted on this drum. Rates of 


feed range from 0-002 
in. per revolution to 
0-125 in. per rev. and 
are controlled from sep- 
arate valves. A com- 
bination of a two-speed 
motor and _ two-speed 
clutches with three diff- 
erent gear ratios, gives 
a choice of 12 different 
speeds for each spindle. 
All functions are under 
the control of push 
buttons which are norm- 
ally used for setting up, 
or for emergency. The 
machine slide has an 
eight or 12 in. stroke 
according to the model, 
and the corresponding 
drill capacities are } in. 
and 14 in. 


CO-ORDINATE 
TABLE 

A device which con- 
verts any precision drill 
into an automatic co- 
ordinate setting machine 
is being displayed by 
Burton. Griffiths and 
Company, Limited 
Mackadown-lane, Kitts 
Green, Birmingham, 33. 


Known as the “ Jig- 
matic’, it is made by : 
the Arber Grinding "® 5 


Machine Company and 

is shown in Fig. 6. It 

consists essentially of a work table with hori- 
zontal movements at right angles, and a control 
cabinet which interprets the required co-ordinates 
from a punched tape and moves the table into 
position. A digital system is used. The rect- 
angular table has a locating capacity of 20 in. by 
30 in. and measures 23 in. by 34 in. It can be 
mounted on almost all types of radial drill of 4 ft. 
capacity and above. The accuracy of positioning 
is within 0-001 in. 

The table is controlled by a tape reader housed 
in a cabinet, which may be located at any 
convenient position as it is connected only by 
electric cables. Below the tape-reader head 
there are two doors, behind which is provided 
space for tape and tool storage. File slots in 
this space can accommodate 92 tapes. Housed 
within the rear of the cabinet there is the electrical 
panel and main disconnecting switch operated 
by an external handle. 

The punched tape for the Jigmatic is prepared 
on a template-type hand punch from the engi- 
neering drawings. It is not necessary to code 
or convert this information in any way before 





Fig. .6 Work table with co-ordinate setting by punched tape. (Burton, Griffiths and Co. Ltd.) 


Burgmaster automatic turret-head drill. 
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(Drummond-Asquith 
(Sales), Ltd.) 


punching. All hole locations are referenced from 
X and Y co-ordinate axes, and it is only necessary 
that the workpiece is located on the Jigmatic 
table in proper relation to these axes. As many 
as 200 hole locations can be punched on one 
length of tape. The tape is easily loaded into 
the reader, and there is no need to rewind upon 
completion of a piece. As the tape is not 
rewound, there is no danger of the operator 
loading it into the reader in any position except 
the correct one. 

Two standard electric motors drive the table 
through a system of gears and clutches. The 
table is moved by two precision-ground lead 
screws, and the drive and control mechanism 
incorporates an automatic mechanism to provide 
final positioning in only one direction regardless 
of the original direction of table travel. When in 
position the slides are securely locked by means 
of an electro-magnetic brake. 


In operation the operator would first place a 
tape on the locating pins, then feed it through the 
slot in the reading head and on to the wind-up 
reel where the end of the tape is secured by a 
spring clamp. The loading knob is rotated from 
“Load” to “Run” and the “Tape Start 
button is pressed. The tape then traverses 
through the head until the first set of punched 
holes is in reading position. At this juncture 
the operator can press the “ Position” button 
which causes the slides to move to the position 
as indicated by the punched holes. When this 
position is reached, the red “ Positioning light 
goes out and the green “In Position ~ light !s 
illuminated, signifying that the table is in position 
and locked, and the tape automatically moves 
into position to read the next hole location. 

A detachable work table for co-orc'nate 
setting, but without the punched tape co’ ol 
is also being shown by Buck and Hic\™an 
Limited, Whitechapel-road, London, E.' 


In the continuation of _ this genet : 
published in a subsequent issue, we shal 
boring and milling machines. 


In describing the Jerwag climb-cut programme-som ; 8 
machine (agents: Stuart Davis Limited) in the artic -4 
Control Systems published in ENGINEERING last wee 
in accordance with the details supplied to us that it a 
by metaltape. The machine shown at the grneroe wy 
Tool Exhibition at Olympia was, however, — 
of a slotted plate carrying adiustable dogs and e 
of the table, as indicated in our illustration. 
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ATOMIC 


( il engineering contractors join A.E.1.-John 


T) ompson—Steps towards nuclear propulsion— 
Ir proved prospects for Britain's nuclear power 
pr. gramme—World reactor projects. 


Company Announcements 


The A.E.I.-John Thompson Nuclear Energy 
Company Limited, Oak House, Cross-street, 
Sale, Cheshire, have recently announced that 
Balfour, Beatty and Company, Limited, and 
John Laing and Son, Limited, have been ap- 
pointed to the group as civil engineering con- 
tractors. The two firms are associated with 
A.E.1.-John Thompson in the preparation of a 
tender for a nuclear power station for the Central 
Electricity Authority. Both civil-engineering 
firms have considerable experience in thermal 
and hydro-electric power-station construction, 
while John Laing and Son have in addition 
carried out work in connection with several 
atomic installations—the Windscale plant and 
a number of uranium plants in South Africa. 
W. S. Atkins and Partners, of Victoria-street, 
London, S.W.1, are acting as consultants to the 
group for all civil engineering and services. The 
A.E.1.-John Thompson Nuclear Energy Com- 
pany is thus now fully equipped to undertake 
atomic power station contracts, being able to 
carry out all the major engineering operations 
involved in the work. 

The English Steel Forge and Engineering 
Corporation, Limited, are supplying a total of 
4,500 tons of rolled plate for the Calder Hall and 
Annan atomic power stations. Six inches thick, 
it will form part of the thermal shielding designed 
to protect the concrete radiation barrier from the 
heat generated by the reactor. An overhead 
view showing the interior of the first reactor 
chamber at Calder Hall before completion is 
illustrated below. The thermal shield, which is 
seen under construction, takes the form of an 
octagonal wall 45 ft. across and 80 ft. high, with 
similar rolled plates forming the floor and roof, 
and encloses the reactor vessel itself. Vertical 
columns constructed from 6 in. plate are also 
being made by the company. These form the 
skeleton of the wall and hold the thermal shield 
plates in position. The thermal shield plates 
themselves are machined on their top and 
bottom edges, to enable them to rest one on 
another. The English Steel Forge and Engi- 
neering Corporation, Limited, a subsidiary of 
the English Steel Corporation, Limited, River 
Don Works, Sheffield, 9, are also making certain 
sections of the Calder Hall and Annan reactor 
vessels. The first reactor at Calder Hall became 
critical on May 22 last. 


Propulsion 


Rolls-Royce Limited, Derby, are reported to 
have appointed Air Chief Marshal Sir Ralph 
Cochrane to administer the company’s nuclear 
research programme. He is likely to be respon- 
sible for the new laboratory which is under con- 
‘ruction at Derby, where problems associated 

ith marine and aircraft propulsion by nuclear 

sans will be studied. The application of 
iclear propulsion to ships is also being investi- 
ited by Vickers Nuclear Engineering Limited 
ho are reported to be engaged on the develop- 
ent and construction of a nuclear vessel for the 
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Admiralty. There is reason to believe that the 
ship would be a fairly large motor torpedo-boat 
built for cruising at high speeds. Initially it is 
likely to be fitted with one engine but provision 
may be made for the installation of a second. 

The main problem associated with the use of 
nuclear reactors for propulsion is the weight of 
shielding necessary if they are to be safely 
operated; this applies especially in the case of 
aircraft. The Atomic Energy Research Estab- 
lishment at Harwell is proposing to carry out 
investigations into shielding and other problems 
with the aid of the projected swimming pool 
reactor LIDO, a model of which is shown in the 
illustration below; reference to it has previously 
been made in ENGINEERING (pages 283, 453 and 
474, ante). The use of light water as coolant 
and moderator permits the reactor core, which 
is suspended from a gantry, to be moved close 
to any one of several test assemblies or shields 
installed in the tank. Since the moderator is 
light water an enriched fuel is employed. 


Power Programme 


Impressions given during the fifth World Power 
Conference at Vienna suggest that technical 
and scientific studies carried out while the Calder 
Hall station has been under construction have 
favourably altered the perspective of Britain’s 
nuclear power programme. In fact it appears 
from various reports that stations now to be 
built in Stage I are likely to be economically 
superior to those originally planned for Stage II. 
In addition, it is probable that the first stations 
to be erected for the Central Electricity Authority 
will have twice the capacity of those proposed 
when the programme was first announced, but 
will cost little more than the smaller installations. 

This alone is expected to reduce the cost of 
electricity by one-tenth of a penny per unit and 
when this reduction in capital cost is coupled 
with anticipated lower operating costs, it seems 
likely that the White Paper figure of 0-76d. 
pe# unit for electric power from nuclear stations 
will prove to be a considerable over-estimate. 
These revelations seem to conflict to some 
extent with other responsible statements made 
during the present year, but since all figures 
given depend on the method of calculating 
depreciation—whether, for example, historic or 
replacement cost is considered—there may not 
in fact be any disagreement. 

A conclusion that has emerged from the 
Conference and also from recent decisions and 
statements made by the Soviet and American 
authorities (see ‘“ Reactor Projects below) is 
that graphite-moderated reactors cooled by 
pressurised gas are the only kind likely to be 
economic in the immediate future. Another 
point was that the world might have to face in 
20 or 30 years a major difficulty in providing for 


(On right) Model of 
swimming-pool reactor 
which will be used by 
the Atomic Energy Re- 
search Establishment 
for testing shield 
assemblies. It will 
therefore contribute to 
the development of 
reactors for propulsion. 


(On left) Overhead 
view of Calder Hall 
reactor chamber prior 
to completion. Some of 
the 6 in. rolled steel 
plates forming the 
thermal shield, which 
serves to protect the 
concrete radiation 
shielding from the 
reactor heat, were 
made by the English 
Steel Forge and Engi- 
neering Corporation. 
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peak loads; this problem was receiving con- 
siderable attention in Britain. 
Reactor Projects 


In Canada tenders have been invited for an 
I8MW nuclear power plant to be built within 
half a mile of an existing generating station at 
Des Joachims on the Ottawa River. Work on 
this atomic power station, Canada’s first, is 
expected to begin within the next few weeks; 
it is due for completion early in 1959. 

It is reported that the United States Atomic 
Energy Commission is to invite plans for a 
£1-4 million gas-cooled power reactor to be 
built at the National Reactor Testing Station in 
Idaho. Another nuclear power plant to be 
located near Monroe, Michigan, on Lake Erie, 
about 30 miles south of Detroit, is to have a 
150 MW steam turbo-generator set made by 
the Allis-Chalmers Manufacturing Company of 
Milwaukee. Preliminary preparations of the 
plant site are now in progress and the project 
is scheduled for completion in 1959 or 1960. 

West Germany is planning a fairly compre- 
hensive programme of small-scale reactor con- 
struction with the help of Britain and the U.S. 
Large power stations, however, will not be 
built for the time being since, as Herr Strauss, 
the Federal Minister for Atomic Questions, 
has recently remarked, the coal situation is not 
as serious in Germany as in the United Kingdom. 
It is reported that the following installations have 
been considered, proposed or undertaken: an 
A.E.1.-John Thompson MERLIN swimming- 
pool reactor for North-Rhine Westphalia; a 
10 MW DIDO-type materials-testing reactor, 
which may be built under arrangement with 
Head, Wrightson and Company (U.K.), for 
North-Rhine Westphalia; a small power-reactor 
to be constructed by Babcock and Wilcox 
(U.K.), in conjunction with their German 
subsidiary, for Diisseldorf; a swimming-pool 
reactor, to be made by the American Machine 
and Foundry Company, for the Munich 
Technical Institute; a Babcock and Wilcox 
(U.S.) swimming-pool reactor for Hamburg; 
a boiling-water reactor planned by an industrial 
group headed by Farbwerke Hochst, who are 
seeking the help of North American Aviation 
Incorporated, for Frankfurt University; a pilot 
power plant of approximately 20 MW, not yet 
allocated, for the utility company R.W.E. 
(Rhine-Westphalia Electricity); and a 10 MW 
research reactor, operating on natural uranium 
and producing small quantities of plutonium, for 
Karlsruhe. This unit is to be built without 
foreign aid and construction should begin shortly. 

India’s first reactor at Trombay, near Bombay, 
is scheduled to become critical next month and 
a second to be constructed with Canadian assist- 
ance is due for completion in 1958. Japan, 
which is negotiating for a third swimming-pool 
reactor, is also considering the purchase from 
Britain of a 100 MW power reactor, which 
if built, would, begin operations within five years. 
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FORTHCOMING EXHIBITIONS AND 
CONFERENCES 


This list, arranged chronologically, appears in the last issue of each month. Events appearing for the first 


time, and alterations of dates, places, etc., are indicated by an asterisk (*). 


Particulars of exhibitions and con- 


ferences not included below may have appeared in ENGINEERING, April 27, page 287; or May 25, page 412. 
Organisers are invited to send to the Editor particulars of coming events as soon as arrangements are made. 


*Oceanographic Exhibition, International._June to end of 
August, at Marseilles. Organised by the general secretariat, 
C.E.A.L., 3 Avenue Saint Honore d'Eylan, Paris 16. 

Machine Tool Exhibition, International.—Fri., June 22, to Fri., 
July 6 at Olympia, London W.14. Organised by the Machine 
Tool Trades Association, Victoria House, Southampton-row, 
London, W.C.1. Tel. HOLborn 4667. 

Glass Congress, Fourth Inter 1.—C¢ ing Mon., 
July 2, at Paris. Apply to the secretary, Institut du Verre, 
24 Rue Dourlet, Charleroi, Belgium. 

Works Transport Conference.—Tues. and Wed., July 3 and 4, 
in Sheffield. Organised by the British Iron and Steel Research 
Association, 11 Park-lane, London, W.1. (Tel. GROsvenor 
4751). Apply to the technical secretary, Plant Engineering 
Division, B.1.S.R.A., 140 Battersea Park-road, London, 
S.W.11. Tel. MACaulay 4421. 

Royal Agricultural Show.—Tues., July 3, to Fri., 
Newcastle-upon-Tyne. 
Society of England, 
Tel. BELgravia 5323. 


International Union of Forest Research Organisations, 12th 
International Congress.—Fri., July 6, to Sat., July 14, at 
Oxford. Apply to Professor A. de Philippis, Instituto di 
Selvicoltura, Piazzale delle Cascine, Florence, Italy. 

New York Lamp Show.—Sun., July 8, to Fri., July 13, at New 
Yorker Hotel, New York. Apply to Mr. George F. Little, 
220 Fifth-avenue, New York |. 

*Society of Chemical Industry, 75th Annual Meeting.—Mon., 
July 9, to Sat., July 14, at various centres in London. Organised 
by the Society, 56 Victoria-street, London, S.W.1. Tel. 
ViCtoria 5215. 

Duke of Edinburgh's Study Conference on Human Problems of 
Industrial ( ommunities within the Commonwealth and Empire.— 
Mon., July 9, to Fri., July 27, at Oxford. 

Great Yorkshire Agricultural Show.—Tues., July 10, to Thurs., 
July 12, at Harrogate. Organised by the Yorkshire Agricul- 
tural Society. Cliftonfield. Shipton-road, York. Tel. York 3102. 

*Western Packaging and Materials Handling Exposition.—Tues.. 
July 10, to Thurs., July 12, at the Pan Pacific Auditorium, 
Los Angeles, Cal. Organised by Clapp and Poliak, Inc., 
341 Madison-avenue, New York 17. 

Physics of Some New Aspects of Non-Destructive Testing, 
Conference.—Wed., July 11, to Sat., July 14, at the H. H. Wills 
Physical Laboratory, Bristol. Organised by the Non-Des- 
tructive Testing Group of the Institute of Physics, 47 Belgrave- 
square, London, S.W.1. (Tel. SLOane 9806). Apply to 
Mr. R. S. Sharpe, Bristol Aero-Engines, Ltd., Filton House, 
Bristol. 


Molecules in Cosmic Sources, Seventh International Astro- 
physical Symposium on.—Thurs., July 12, to Sat., July 14, at 
Liége, Belgium. Apply to Prof. Harold C. Urey, Institute for 
Nuclear Studies, University of Chicago, Chicago 27, Ili., U.S.A. 





July 6, at 
Organised by the Royal Agricultural 
35 Belgrave-square, London, S.W.1. 


Industrial (o-Partnership Association's 26th Summer Con- 
ference.—Fri., July 13, to Mon., July 16, at Girton College, 
Cambridge. Apply to the Industrial Co-Partnership As- 


sociation 36 Victoria-street, London,S.W.1. Tel. ABBey 3342. 
*** Chemisorption,"" Symposium on.—.Mon., July 16, to Thurs., 
July 19, at University College of North Staffordshire, Keele, 
Staffordshire. Organised by the Chemical Society, Burlington 
House, Piccadilly, London, W.1. Tel. REGent 0675. 
International Society of Photogrammetry, Eighth Congress.— 
ues., July 17, to Thurs., July 26, at Stockholm. Apply 
to Mr. P. O. Fagerholm, Bragevigen 8, Stockholm, Sweden. 

Housing and Town Planning, International Congress.—Sun., 
July 22, to Sat., July 28, at Vienna. Apply to Mr. H. van der 
Weijde, secretary-general to the Federation of Housing and 
Town Planning. Paleisstraat 5, The Hague, Holland. 

*Victoria State Fair.—-Mon., July 23, to Sat., Aug. 4, at the 
Exhibition Buildings, Melbourne. Apply to Industrial Public 
Relations Service of Australia, 82W Toorak-road, South 
Yarra, Victoria, Australia. 

Royal Welsh Agricultural Show.—Wed., July 25, to Fri., July 27, at 
Rhyl. Apply to the secretary, the Royal Welsh Agricultural 
Society, Queen’s-road, Aberystwyth. Tel. Aberystwyth 7551. 

*Royal Meteorological Society, Conference._Thurs., July 26, 
to Sat., July 28, at Pantycelyn Hall, University College of Wales, 
Aberystwyth. In honour of Sir David Brunt’s 70th birthday. 
Apply to the assistant secretary, Royal Meteorological Society, 
49 Cromwell-road, London, $.W.7. Tel. KENsington 0730. 

Australian World's Fair.—Thurs., July 26, to Sat., Aug. 4, at 
Sydney. Apply to the managing director, Australian World's 
Fair, 234 Clarence-street, Sydney, N.S.W., Australia. 

Dornbi 1 Export and Samples Fair.—Fri., July 27, 
to Sun., Aug. §, at Dornbirn, Austria. Apply to the British 
Austrian Chamber of Commerce, 29 Dorset-square, London, 
N.W.1. Tel. PADdington 7646. 

Skane (Swedish National) Fair.—Sat., July 28, to Sun., Aug. 5, 
at Malmo. Apply to Skanemassan Kommissariat, Stora 
Nygatan 15, Malmo, Sweden. 

*Pacific National Exhibition.—Thurs., Aug. 2, to Mon., Sept. 3, 
at Vancouver. Apply to Mr. Ben Williams, Exhibition Park, 
Vancouver, B.C., Canada. 

Geographical Congress.—Thurs., Aug. 9, to Sat., Aug. 18, at 
Rio de Janeiro, Brazil. Apply to Mr. G. H. T. Kimble, 
International Geographical Union, 330 West Forty Second- 
street, New York 36. 

*Radio and Electrical A es Exhibition.—Wed., Aug. 15, 
to Sat., Aug. 18, at Dar es Salaam. Apply to the organising 
secretary, Radio Exhibition of Social Development, Dar es 
Salaam. 

X-Ray Microscopy and Microradiography, Symposium on.— 
Thurs., Aug. 16, to Tues., Aug. 21, at the Cavendish Laboratory, 
Cambridge. Held under the auspices of the International 
Union of Pure and Applied Physics, with financial support 
from U.N.E.S.C.O. Apply to the organiser, Dr. W. C. Nixon, 
Cavendish Laboratory, Cambridge. Tel. Cambridge 54481. 

*Izmir International Trade Fair.—Mon., Aug. 20, to Thurs., 
Sept. 20. Apply to British Chamber of Commerce of Turkey, 
Piyasa Han 602-606, Asirefendi Cad. 11-13, Istanbul. 

*Mombasa Trade, Industry and Agriculture Exhibition.—Wed., 
Aug. 22, to Sun., Aug. 26. Organised by the Muslim Asso- 
ciation, P.O. Box, 583, Mombasa, Kenya. 








Radio Show (23rd Annual National Radio and Television 
Exhibition).-Wed., Aug. 22, to Sat., Sept. 1, at Earl’s Court, 
London, S.W.S. Preview for overseas and special guests, 
Tues., Aug. 21. Organised by the Radio Industry Council, 
59 Russell-square, London, W.C.1. Tel. MUSeum 6901. 

** Model Engineer *’ Exhibition.—Wed., Aug. 22, to Sat., Sept. 1, 
at the New Horticultural Hall, Greycoat-street, London, 
S.W.1. Organised by The Model Engineer (Percival Marshall 
Ae Ltd.), 19-20 Noel-street, London, W.1. Tel. GERrard 

Canadian National Exhibition.—Fri., Aug. 24, to Sat., Sept. 8, 
at Toronto. A stand illustrating the United Kingdom's 
post-war scientific and technical achievements is being arranged 
by the British Government. Examples of automation equip- 
ment will be included in this display. ApRly to the Board of 
Trade, Horse Guards-avenue, London, S.W.1. 

*British Food Fair.—Tues., Aug. 28, to Sat., Sept. 15, at Olympia, 
London, W.14. Including exhibition of food preparing and 
wrapping machinery. Organised by the British Food Fair, 
290 Minster House, St. James’-court, London, S.W.1. Tel. 
ViCtoria 3674. 

International Society of Soil Science, Sixth International Con. 
gress.—Wed., Aug. 29. to Sat., Sept. 8, in Paris. Organised 
by the International Society of Soil Science, Royal Tropical 
Institute, 63 Mauritskade, Amsterdam, Holland. 

British Association Meeting.—Wed., Aug. 29, to Wed., Sept. 5, in 
Sheffield. Apply to the secretary, British Association for the 
Advancement of Science. Burlington House, Piccadilly, London, 
W.1. Tel. REGent 2109. 

*Pretoria Industrial Exhibition.—Fri., Aug. 31, to Sat., Sept. 8. 
Organised by the North Transvaal Chamber of Industries, 
P.O. Box 933, Pretoria. 

Foundry Trades Fair, International (GIFA).—Sat., Sept. 1, to 
Sun., Sept. 9, at the Fair Halls, Disseldorf. To be held in 
connection with the 23rd International Foundry Congress. 
Organised by the Nordwestdeutsche Ausstellungs-Gesellschaft 
m.b.H. (NOWEBA), Ehrenhof 4, Diisseldorf, Germany. Agents: 
John E. Buck & Co., 47 Brewer-street, London, W.1. Tel. 
GERrard 7576. See ENGINEERING, October 21, 1955, page 565. 

Strasbourg European Fair, 31st.—Sat., Sept. 1, to Sun., Sept. 16, 
at Strasbourg. Agent: R. C. Liebman, 178 Fleet-street, 
London, E.C.4. Tel. CITy 5889. 

St. Erik's Fair.—Sat., Sept. 1, to Sun., Sept. 16, at Stockholm. 
Agents: Thirza West Publicity Ltd., 141 New Bond-street, 
London, W.1. Tel. MAYfair 3701. 

*Damascus International Fair.—Sat., Sept. |, to Sun., Sept. 30, 
in Damascus. Including United Kingdom pavilion. Apply 
to British Overseas Fairs Ltd., 21 Tothill-street, London, 
S.W.1. Tel. WHItehall 6711. 

Leipzig International Autumn Fair.—Sun., Sept. 2. to Sun., 
Sept. 9, Leipzig. Agents: Leipzig Fair Agency in Great 
a 127 Oxford-street, London, W.1. Tel. GERrard 


Frankfurt International Autumn Fair.—Sun., Sept. 2, to Thurs., 
Sept. 6, at Frankfurt. Agents: Lep Transport, Ltd., Sunlight 
” Upper Thames-street, London, E.C.4. Tel. CENtral 

050. 


*British Mathematical Colloquium, 
to Thurs., Sept. 6, at St. Andrews. 
Department of Mathematics, St. 
Andrews, Scotland. 


*Handicrafts, Homecrafts and Hobbies Exhibition.—Thurs., 
Sept. 6, to Fri., Sept. 21, at Olympia, London, W.14. Apply 
to the exhibition organiser, 24 Store-street, London, W.C.1. 
Tel MUSeum 9792. 

Electron Transport in Metals, Symposium on.—Mon., Sept. 10, 
to Fri., Sept. 14, at Ottawa, Canada. Apply to Professor 
P. Fleury, International Union of Pure and Applied Physics, 
3 Boulevard Pasteur, Paris 1Se. 

Fatigue of Metals Conference.—Mon., Sept. 10, to Fri., Sept. 14, 
in London. Organised by the Institution of Mechanical 
Engineers, | Birdcage-walk, St. James's Park, London, S.W.1. 
Tel. WHiItehall 7476. 

Utrecht International Autumn Fair.—Tues., Sept. 11, to Thurs., 
Sept. 20, at Utrecht. Agent: Mr. W. Friedhoff, 10 Gloucester- 
place, London, W.1. Tel. WELbeck 9971. 

Building Plant Exhibition.—Wed., Sept. 12, to Wed., Sept. 19, 
at the D and E Car Parks, Gosforth Park Racecourse, Great 
North-road, Newcastle-upon-Tyne. Organised by the Ministry 
of Works, Lambeth Bridge House, London, S.E.1. Tel. 
RELiance 7611. 

*Sussex Industries Exhibition and Trade Fair.—Wed., Sept. 12. 
to Sat., Sept. 22, at the Corn Exchange, Brighton. Organised 
by the Federation of Sussex Industries Ltd., 32 Duke-street, 
Brighton |. Tel. Brighton 26189. 

Static Electricity in Textiles, Overseas Conference on.—Thurs., 
Sept. 13, to Mon., Sept. 17, at Ziirich. Apply to the general 
secretary, Textile Institute, 10 Blackfriars-street, Manchester 3. 

Marseilles International Fair.—Sat., Sept. 15, to Mon., Oct. 1, 
at Marseilles. Agents: Butlers Advertising Service, 22 St. 
Giles High-street, London, W.C.2. Tel. TEMple Bar 5905. 

American Society for Testing Materials.— Pacific Coast National 
Meeting: Sun., Sept. 16, to Sat., Sept. 22, at the Hotel Statler, 
Los Angeles, Calif. Offices of the Society: 1916 Race-street, 
Philadelphia 3, Pa., U.S.A. 

*Functions and Education of Welding Engineers, Conference on.— 
Mon. and Tues., Sept. 17 and 18, at Ashorne Hill, Leamington 
Spa. Organised by the Institute of Welding, 2 Buckingham 
Palace-gardens, London, S.W.1. Tel. SLOane 9851. 

*Instrument Automation Conference and Exhibit.—Mon., Sept. 17, 
to Fri., Sept. 21, in the Coliseum, New York. Organised by 
- jpn Society of America, 250 West 57th-street, New 

ork. 

British Road Federation's International Conference.—Mon., 
Sept. 17, to Thurs., Sept. 20, at Friends House, Euston-road, 
London, N.W.1. Theme: “ Urban Motorways.” Organised 
by the British Road Federation, 26 Manchester-square, Lon- 
don, W.1. Tel. WELbeck 0221. 

Association of Public Lighting Engineers, Annual Conference.— 
Tues., Sept. 18, to Fri., Sept. 21, at Winter Gardens, Blackpool. 
Exhibition of Street Lighting Apparatus and Equipment at 
Winter Gardens, and Outdoor Display of Lamp Columns and 
Mobile Equipment in the Middle Walk Promenade. Organ- 


Eighth.—Tues., Sept. 4, 
Apply to Mr. D. Borwein, 
Salvator’s College, St. 
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ised by the Association of Public Lighti Z 
17 Victoria-street, London, S.W.1. Tel. ABBey 485" 

ic Theory of Structures, Symposium on.—Tues.. Se 
to Fri.. Sept. 21, at Clare College, Cambridge. ge 
o hae» seaggae p 1 Engineering, University of Can 

ngineering aboratory, Trumpington-st an 
Tel. Cambridge $5691. himegectie uieiaees 

Physical Chemistry of Processes at High Pressures, 
Thurs. and Fri., Sept. 20 and 21, at Glasgow. 
secretary, Faraday Society, 
W.C.1. Tel. CHAncery 810 

Commercial Motor Trarsport Exhibition, Internationa! 

Sept. 21, to Sat., Sept. 29, at Earl’s Court, London. S.W 
Organised by the Society of Motor Manufacturers and Tradc 
Ltd., 148 Piccadilly, London, W.1. Tel. GROsvenor 4040 

Science of Photography, International Conference on.— \\.» 
Sept. 24, to Thurs., Sept. 27, at Cologne. Apply to Dr. W er 
Schirmeyer, Deutsche Gesellschaft fiir Photographic 
Hohenstaufenring 48/54, Cologne, Germany. 

*Association of Iron and Steel E ion and Exhib 
tion.—Tues., Sept. 25, to Fri., Sept. 28, at Cleveland. A pply 
to the exhibition manager, Association of Iron and Steel 
Engineers, Empire Building, Pittsburg 22, Pa., U.S.A. 

Brussels Colonial Exhibition.—Sat., Sept. 29, to Sun., Oct. 14 
in Brussels. Apply to Foire Coloniale de Bruxelles, 20-21 
Boulevard Baudouin, Brussels. 

Agricultural Engineering Exhibition, Eighth International. 
Sat., Sept. 29, to Sun., Oct. 14, at Turin. Part of the Sixth 
International Technical Exhibition in this city. Apply to the 
exhibitions secretary, Via Massena, Turin. 

Metz International Fair.—Sat., Sept. 29, to Mon., Oct. 15, at 
Metz. Agents: Auger and Turner Group, Ltd., Autur House, 
40 Gerrard-street, London, W.1. Tel. GERrard 6671. 

*National Hardware Show.—Mon., Oct. 1, to Fri., Oct. 5, in the 
Coliseum, New York. Organised by the National Hardware 
Show, Inc., 331 Madison-avenue, New York. 

Fuel Efficiency Exhibition.—Tues., Oct. 2, to Wed., Oct. 10, at 
Olympia, London, W.14. Organised by Provincial Exhibitions 
Ltd., in association with F. W. Bridges and Sons, Ltd. Apply 
to the public relations officer, 9 Southampton-place, London, 
W.C.1. Tel. CHAncery 2131. 
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Engi Society, Fifth Annual Meeting.—Wed., 

Oct. 3, to Fri., Oct. 5, at the Hotel Willard, Washington, D.C. 

Theme: *‘ Standards: Guides for To-morrow.” Apply to the 
Society, P.O. Box 281, Camden 1, N.J., U.S.A. 

*Cattle and Agricultural Machinery Exhibition, National.—Sat., 
Oct. 6, to Sat. Oct. 13, at the Quinta Normal, Santiago. 
Organised by the Sociedad Nacional de Agricultura, Tenderini 
187, Santiago, Chile. 

*Metal Exposition, 38th National.—Mon., Oct. 8, to Fri., Oct. 12, 
at Cleveland, Ohio. Organised by the Metal Show Depart- 
ment, American Society for Metals, Cleveland 3, Ohio. 

*Firato Radio and Television Exhibition.—Mon., Oct. 8, to Mon., 
Oct. 15, in the R.A.I. Building, Amsterdam. Apply to Mr. 
H. J. Kazemier, Emmalaan 20, Amsterdam-Z. 

““Vochema*’ International Fair.—Tues., Oct. 9, to Wed., 
Oct. 17, at Utrecht. Comprises machinery and equipment 
for the food industry, and the chemical and pharmaceutical 
industry. Agent: W. Friedhoff, 10 Gloucester-place, London, 
W.1. Tel. WELbeck 9971. 

*Tunis Internationa) Trade Fair, Fourth.—Sat., Oct. 13, to Sun., 
Oct. 28. Organised by the Foire Internationale de Tunis, 
Palais Consulaire, Avenue Roustan, Tunis. 

*Sanitation Maintenance Show.—Sun., Oct. 14, to Tues., Oct. 16, 
in the Coliseum, New York. Including capital goods, and 
machinery. Organised by Orkin Expositions Management, 
19 West 44th-street, New York. 

Motor Show (4Ist International Motor Exhibition).—Wed., 
Oct. 17, to Sat., Oct. 27, at Earl’s Court, London, S.W.5. 
Organised by the Society of Motor Manufacturers and Traders , 
Ltd., 148 Piccadilly, London, W.1. Tel. GROsvenor 4040. 

Application of Low Alloy Steels for Welded Pressure Vessels, 
Symposium on.—Fri., Oct. 19, at 39 Elmbank-crescent, Glas- 
gow, C.2. All-day conference, organised by the West of Scot- 
land Iron and Steel Institute, 39 Elmbank-crescent. Glasgow, 
C.2. Tel. Central 5181. 

*Production Engineering Show.—Mon., Oct. 22, to Thurs., 
Oct. 25, in the Convention Hall, Philadelphia. Organised by 
Clapp and Poliak, Inc., 341 Madison-avenue, New York 17. 

Dairy Equipment Exhibition.—Sat., Nov 3, to Mon., Nov. !2, in 
Paris. Apply to the Commissaire-General, Salon Inter- 
national de |l’'Equipement Laitier, 28 Rue Louis-le-Grand, 
Paris, 2e. 

* Arizona State Fair.—Sat., Nov. 3, to Mon., Nov. 12, at Phoenix, 
Arizona, U.S.A. United Kingdom exhibit. Information from 
British Consulate General, 448 South Hill-street, Los Angeles 
13, Cal., U.S.A. 

*Canadian National Packaging Exposition.—Tues., Nov. 6, to 
Thurs., Nov. 8, at Toronto. Organised by the Packaging 
Association of Canada, 916 Yonge-street, Toronto 5, Canada. 

*Royal Agricultural Winter Fair.—Fri., Nov. 9, to Sat., Nov. 17, 
at Toronto. Apply to Royal Winter Fair, Exhibition Park, 
Toronto 2B, Canada. 

*Cycle and Motor Cycle Show, 31st International.—Sat., Nov. 10, 
to Sat., Nov. 17, at Earl’s Court, London, S.W.5. Organised 
by the British Cycle and Motor Cycle Industries Association, 
Ltd., The Towers, Warwick-road, Coventry (Tel. Coventry 
62511); and 20-23 Lincoln’s Inn Fields, London, W.C.2. 
Tel. CHAncery 4152. (Alteration of name of organisers.) 

Public Works and Municipal Services C ; and Exhibition.— 
Mon., Nov. 12, to Sat., Nov. 17, at Olympia, London, W.14. 
Organised by the Municipal Agency, Ltd., 70 Victoria-street, 
London, S.W.1. Tel. ViCtoria 9132. 

*Calder Works Nuclear Power Plant, Symposium on.—Thurs., 
and Fri., Nov. 22 and 23, at the Institution of Civil Engineers, 
Great George-street, London, S.W.1. Organised y the 
British Nuclear Energy Conference, 1-7 Great George-street, 
London, S.W.1. Tel. WHItehall 4577. x 

*Power and Mechanical Engineering, 22nd National Exposition.— 
Mon., Nov. 26, to Fri., Nov. 30, at the Coliseum, Columbus 
Circle, New York. Held under auspices of American © ciety 





of Mechanical Engineers, 29 West 39th-street, New Y ye: 18. 
Managers: International Exposition Co., 480 Le» ngton- 
avenue, New York 17. os 96 
*Automation Exposition, Third International.—Mon . Fon 
to Fri., Nov. 30, at 500 Eighth-avenue, New York. © am 
by Richard Rimback Associates, 845 Ridge-avenue, © urg 


t 3/147 
12, Pa., U.S.A. Agents: T. G. Scott and Sons, Lu 
Regent-street, London, W.1. Tel. REGent 3891 


*Chemical Exhibition, National—Tues., Nov. 27. = 
Nov. 30, at Cleveland, Ohio. Organised by the il 
Chemical Society, 86 E. Randolph-street, Chic ” 
U.S.A, 


Smithfield Show and Agricultural Mac E NS 
Mon., Dec. 3, to Fri., Dec. 7, at Earl’s Court, Lor int 
Apply to the exhibition manager, Smithfield ~ pei 
Committee, 148 Piccadilly, London, W.1. Tel. ‘ 

4040. 
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In Parliament 


(IVIL USES OF ATOMIC ENERGY 


.greement between Great Britain and the 
nited States on the civil uses of atomic energy 
as announced in the House of Commons last 
week, when the Secretary of State for Foreign 
Affairs, Mr. Selwyn Lloyd, informed Mr. A. 
Henderson (Labour) that the text of the document 
giving effect to it would be published as a White 
Paper immediately (Cmd. 9789, H.M.S.O., 
price 4d. net). Mr. Lloyd said that this agree- 
ment was one of the results of the closer co- 
operation between this country and the United 
States foreshadowed in the communiqué issued 
last February after the discussions which he and 
Sir Anthony Eden had had with President 
Eisenhower and Mr. Dulles. 

In effect, the new agreement was an amend- 
ment to the agreement signed last year between 
the United States and the United Kingdom for 
co-operation on the civil uses of atomic energy, 
and it would extend that agreement to make 
provision for a broader exchange of materials 
used in the atomic energy programmes of the 
two countries. It would also provide for the 
exchange of information concerning military 
package-power reactors and other military 
reactors for the propulsion of naval vessels, 
aircraft and land vehicles. The new agreement 
would not come into force, however, until the 
appropriate formal documents had been ex- 
changed between the two countries. Mr. Lloyd 
agreed with Mr. Henderson that the exchange of 
information on test nuclear explosions was 
not covered by the new agreement. 


RAILWAY ELECTRIFICATION VOLTAGE 


In reply to Mr. Geoffrey Wilson (Conservative), 
who inquired as to the system of railway elec- 
trification to be adopted by the British Transport 
Commission, Mr. Harold Watkinson, the 
Minister of Transport and Civil Aviation, said 
that he had now completed his consultations 
with other Ministers on this subject. He had 
accordingly informed the Commission of his 
approval to their proposals for the adoption of 
the S50cycle alternating-current system, with 
overhead supply, as a general standard for the 
future electrification of British Railways. 

There would be an exception to this arrange- 
ment in the case of the electrification which was 
being undertaken on certain sections of the 
Southern Region of British Railways. Cir- 
cumstances there required that the low-voltage 
direct-current third-rail system of electrification 
should be retained. 


HUNTER-PERCIVAL HELICOPTER 


Mr. Reginald Maudling, the Minister of 
Supply, informed Captain H. B. Kerby (Con- 
servative) that the Hunter-Percival research 
helicopter, for which a contract had been placed 
by his Department in 1951, had not yet flown. 
Ground-running trials had commenced on 
April 29, but were not yet complete. Mr. 
Maudling said that, as announced by him in the 
defence debate on February 29, it had been 
decided, as part of the rationalisation of the heli- 
opter programme, to discontinue the Govern- 
nent’s support of this project, but a limited 
‘mount of ground running and flight testing 
vould be carried out before work ceased. 


‘overnment Use of Unpatented Inventions 


The report of the committee of inquiry into 
he use of unpatented inventions for defence 
roduction, presided over by Sir Harold Howitt, 
i.B.E., F.C.A., was published on June 20 
Defence Contracts, Report of the Committee of 
nquiry, Cmd. 9788, H.M.S.O., price Is., net.). 
Vhen reporting this to the House, Mr. Peter 
horneycroft, the President of the Board of 
rade, said that the committee recommended 
hat the Crown should be given permanent 
‘owers to authorise the use of unpatented 
iventions and unregistered designs in connection 
vith defence and Civil Defence contracts, subject 


to strict provisions which the committee had 
worked out to give proper safeguards to 
industrial interests. 

After careful consideration, the Government 
had decided to accept the committee’s main 
recommendations, with one modification. The 
committee had recommended that the taking of 
certain decisions should be confined, by legisla- 
tion, to the appropriate Minister or the permanent 
head of his Department. Instead of this, 
administrative steps would be taken to ensure 
that these decisions were taken by Ministers or 
senior officials only. Mr. Thorneycroft told 
Mr. Peter Kirk (Conservative) that he proposed 
to discuss the recommendations in detail with 
industrial organisations, and to introduce legisla- 
tion to give effect to them as soon as practicable. 
This legislation would enable the emergency 
powers under which Government Departments 
had been operating to be revoked. 


Long Term Investment in Coal Industry 


Attention was drawn by Mr. A. M. F. Palmer 
(Labour) to the recent report prepared by the 
experts of the Organisation for European 
Economic Co-operation urging that long-term 
investment in the coal industries of the member 
countries, including the United Kingdom, should 
be well maintained. He pointed out to the 
Minister of Fuel and Power, Mr. Aubrey Jones, 
that this report also emphasised the dangers of 
the popular misconception that nuclear energy 
would largely replace coal as a source of energy 
in the near future. Mr. Jones replied that the 
report was a most valuable one. It demonstrated 
convincingly the essential part that coal must 
continue to play in the economic life of Western 
Europe for many years to come, and confirmed 
the need for further investment in the British 
coal industry. 


Oil for Coal 


The problem of how to increase Britain’s total 
fuel resources was also brought te the fore. Mr. 
Aubrey Jones informed Mr. G. Nabarro (Con- 
servative) that the total deliveries of black oils, 
apart from refineries’ own consumption and 
the Diesel oil used for road vehicles, increased 
by no less than 1,200,000 tons, or 18 per cent., 
during the year ended March, 1956, as compared 
with the year ended March, 1955. The coal 
equivalent of the increase would be about two 
million tons, but, said Mr. Jones, he could not 
view the substitution of oil for coal with satis- 
faction, because it involved a net burden on the 
balance of payments position. The country’s 
energy problem was not so simple as the sub- 
stitution of one form of energy for another. In 
fact, the nation needed every description of fuel 
that it could lay its hands upon. To sustain 
Britain’s industry and employment at a high 
level, large imports of oil were required as well as 
a speeding-up of conversion to oil. 


Concessionary Coal Allocations 


Captain H. B. Kerby (Conservative), asked 
the Minister of Fuel and Power whether he was 
aware that, if the free concessionary coal, or 
coal at nominal prices, provided by the National 
Coal Board for miners, typists and other 
employees, were reduced to the amounts of other 
domestic consumers’ allowances, another four 
million tons of coal a year would become 
available. Further, Captain Kerby pointed out, 
the saving on importing this quantity of coal 
from overseas would amount to some £23 million 
a year. Mr. Aubrey Jones replied that conces- 
sionary coal was traditionally a part of the 
remuneration of workers in mining industry. 
For the most part, the practice was governed 
by long-standing individual colliery agreements 
concluded between employers and workpeople. 
Any change in those agreements must be 
negotiated between the parties concerned. 


Government Scientific Organisation 


In his capacity of representative in the House 
of Commons of the Lord President of the 
Council, Mr. J. R. Bevins, the Parliamentary 
Secretary to the Ministry of Works, had his 
attention called to the need for publishing a 
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revised issue of the memorandum relating to 
Government scientific organisation in the civilian 
field. This publication, which is prepared by 
the Advisory Council for Scientific Policy, was 
last issued by Her Majesty's Stationery Office in 
July, 1951, and Sir Hugh Linstead (Conservative) 
pointed out that numerous changes have been 
made in the Government's organisation in this 
respect during the intervening period. Mr. 
Bevins said that publication of this information 
would be considered at a suitable opportunity. 


High Energy Physics Symposium 

Mr. Bevins informed Sir James Hutchison, 
Bt. (Conservative) that the Proceedings of the 
meeting of the European Organisation for 
Nuclear Research on “ High Energy Physics ” 
would be published in due course, but that, 
owing to the work involved, it was unlikely that 
copies would be available until the end of the 
year. 


Steel Shortages in Sunderland 


Mr. F. T. Willey (Labour) inquired what 
requests had recently been made to the Admiralty 
for assistance by Sunderland shipbuilding firms 
which were experiencing difficulty in obtaining 
supplies of steel. In reply, Mr. S. Wingfield 
Digby, Civil Lord of the Admiralty, said that 
there had been one such request so far this year. 
The matter had been taken up with the British 
Iron and Steel Federation, but, because the firm 
concerned expected to receive more steel in 1956 
than in either 1955 or 1954, the Federation could 
not promise further assistance until the needs of 
firms still receiving less had been met. 


Technical State Scholarships 


Mr. Malcolm MacPherson (Labour) asked the 
Minister of Education about the numbers of 
adequately qualified applicants for technical 
State scholarships during recent years. In 
reply, Sir David Eccles said that the numbers of 
candidates who satisfied the minimum conditions 
of entry to the competition were 454 in 1951; 
351 in 1952; 429 in 1953; 426 in 1954; and 
456 last year. 


Atmospheric Sulphur Compounds 

As a representative in the House of Commons 
of the Lord President of the Council, Mr. R. H. 
Turton, the Minister of Health, was asked if he 
would instruct the Medical Research Council 
to undertake research into the possibility of 
manufacturing an automatic continuous-record- 
ing machine for giving both the total sulphur 
content and the amount of sulphur trioxide in 
the atmosphere. Mr. Turton told Dr. Barnett 
Stross (Labour), who raised the matter, that such 
research was probably rather a matter for the 
Department of Scientific and Industrial Research, 
and that the Atmospheric Pollution Research 
Committee of the Fuel Research Association 
was examining the problem of the continuous 
recording of sulphur compounds in the atmo- 
sphere. 


~ & 


NOTICES OF MEETINGS 
sities British Productivity Council 


All-Day Discussion on “* Productivity and the Production 
Worker.” Organised by the North London Productivit 
Committee. Tottenham Central Library, 391 Hish-toad, 
London, N.17. Thursday, July 5, 10 a.m. to 5.30 p.m. 
(Registration fee Ss.) 


Manchester Joint Research Council 
MANCHESTER 
Address on “Automation,” by the Earl of Halsbury. 
Whitworth Hall, The University, Manchester. Mon., July 9, 
2.15 p.m. (Admission by ticket.) 
The address and telephone number of the head- 
quarters of each institution are given below. 
Meetings in the headquarters town are held there 
unless otherwise stated. Particulars for this 
column should reach the Editor not later than 
Monday morning in the week preceding the 
date of the meeting. 
British Productivity Council. Apply to Mr. Charles Cooper, 
126 The Ridgeway, Enfield. (HOWard 2611.) 


Manchester Joint Research Council, Chamber of Cc erce, Ship 
Canal House, King-street, Manchester 2. (Deansgate 5574.) 
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THE HUMAN 
ELEMENT 


Imagination alone can solve _ skill-differential 
problems in the steel industry—Redundancy may 
subside in Coventry area—Civil Service pay 
approaches market rate—Employers contribute 
more to superannuation funds than employees—In 
spite of increases, teachers’ pay still lags behind 
industrial scales. 





“* * @ 


Wage Differentials in Steel 


A futile impasse has now been reached in the 
overtime ban among maintenance craftsmen in 
the steel industry. Efforts to find a way out last 
Friday toth at formal meetings and informal 
ones went unrewarded. It is important that 
both sides should realise that they are standing 
on formu'ae which have led nowhere in similar 
circumstances in other industries recently, and 
that there is need for some fresh original thinking. 

The men are strik ag for the preservation of 
craft differentials in connection with a recent 
pay increase award. The employers have said 
that they will negotiate once the men return to 
work. Both sides are acutely aware that a 
better offer to the maintenance men may mean 
a quick counter-demand from the unskilled 
workers and the vicious spiral will be off again. 
The steel industry has an enviable reputation in 
industrial relations. It might have been hoped 
that against this background, those concerned 
would have grasped this nettle of skilled differ- 
entials. That it will have to be grasped is 
apparent to all concerned with management- 
labour relations and there is no better place to 
do so than in an industry with a long reputation 
of good sense in these matters. 

It has been estimated that the ban (it is a 
strike in certain areas where stabb is being used 
to do maintenance work) is costing more than 
200,000 tons of steel. It is costing lost leader- 
ship opportunities as well. 


= * 


No Strike at Coventry—Yet 


As the painful story of the redundancy at the 
Standard Motor Company's tractor works 
unfolds itself, it is becoming evident that no one 
quite knows how to tackle the problem. There 
were two meetings last week, one between the 
workers’ representatives and the company’s 
management and one between the representatives 
of the nine unions involved in the dispute. At 
the first meeting the company made two pro- 
posals—to give the 2,640 workers already dis- 
missed or under notice the first options on jobs 
becoming available as tractor production builds 
up in the autumn, or to investigate further the 
possibility of absorbing more workers at the 
Canley car plant. They turned down a proposal 
to extend the rota shift system put forward by 
the shop stewards. At the unions’ meeting, the 
main decisions were that there would be no 
immediate official strike and that those in 
attendance should meet the company’s shop 


stewards at Coventry. The unions still felt that 
Standard could introduce a shorter working 
week in both plants and lay off men on a rota 
one week in five, with a guaranteed payment of 
£6 in the lay-off period. They agreed, however, 
that a refusal to admit any redundancy was 
impracticable. 

The unions’ representatives are now to see for 
themselves how much short-time the car workers 
are willing to work to absorb tractor men. Also, 
whether all of the 11,000 of the company’s 
workers are ready to strike if the management 
refuse to compromise. They may well find that 
the resolve to fight at all cost has weakened. 
Only 700 of the first 1,325 workers to be dismissed 
sought the assistance of the Labour Exchange, 
of whom 300 were offered other jobs. Unem- 
ployment and short-time working are decreasing 
in the area, and it is conceivable that the Standard 
Motor Company themselves will be looking for 
men by the autumn. 

But redundancy and the problems it brings in 
its wake in a country where there have been more 
jobs than workers almost continuously for 18 
years remain formidable obstacles in the way of 
change. The problems are personal problems, 
of men and their families. The need for greater 
mobility of labour is real enough. Yet it is 
one thing to pass on from one job to a better-paid 
one and quite another to reverse the process. 
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Civil Service Pay 


At a meeting held towards the end of last week, 
the staff side of the Civil Service National 
Whitley Council ratified the agreement made 
with H.M. Treasury some time ago on pay, 
leave and hours. This affects about 380,000 
civil servants. Agreement was reached early 
this year with representatives of the staff con- 
cerned, but the process of ratification had to be 
gone through by all organisations representing 
the staffs, and there has been the additional 
complication that the proposals had to be 
accepted or rejected as a whole. 

Revised pay scales will come into effect back- 
dated to April 1, and the five-day week comes 
into operation on July 1. Pay increases which 
have already been made on an interim basis are 
expected to cost the taxpayer £30 million a year. 

With the formal rat:fication of the scheme 
comes a wide-scale move to put the level of 
civil service salaries somewhere nearer the market 
rate. In some ways, only a beginning has been 
made to this, especially on the technical side, 
but at least the policy of adhering to something 
near the market rate has now been enshrined in 
formal staff agreements. Not the least inter- 
esting change in the terms of work for civil 
servants of staff grades is the abolition of over- 
time. This is particularly significant in timing 
when pressure is building up both through 
deflation and social thinking to reduce the 
burden of overtime on the economy as a whole. 


x k * 


Superannuation Funds 


There is an increasing tendency for employers 
to contribute more to superannuation schemes 
than employees. This fact is not surprising in 


THE END OF THE 181st VOLUME 
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an age when there is a premium on tech; 
men. The statement, however, has statis’ 
backing in a survey recently undertaken am 
its members by the Association of Sy 
annuation and Pension Funds. 

In May, 1954, the Association issue. 
questionnaire to its ordinary members aski: 
confidence for certain information at 
schemes. Over 80 per cent. replied. Accor: 
to the returns, the employer contributed m: 
than the employee in 59 per cent. of the cases 
and he contributed equally in 21 per cent. of 
cases. If the number of new funds since | 
is taken alone, however, the percentage wher 
the employer contributed most increases to 6: 

Another group of questions of interest con- 
cerned the basis of calculation. The 80 per cent. 
or so replying covered 902 schemes and about 
1,482,000 staff. Retirement benefits were cal- 
culated on the basis of salary through service in 
35 per cent. of cases of privately administered 
funds and 22 per cent. in the case of those 
operated by life offices. Twenty-nine per cent. of 
those privately administered were based on the 
last five years’ salary and 6 per cent. on the last 
three years’ service. It was noticeable that on 
a counting of heads, a large number of schemes 
are quite small. Nearly 50 per cent. of privately 
administered schemes were for up to 500 members, 
and only 3 per cent. for those with over 15,000. 
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New Salary Scales for Teachers 


All-round increases to the salaries of teachers 
in technical colleges and institutes, art colleges 
and schools in England and Wales have been 
recommended by the Burnham Technical Com- 
mittee. The increases range from £25 a 
year for the most junior grade of teaching 
assistant to £385 a year for the most senior head 
of department. But even then the salaries do 
not compare at all favourably with those paid 
to equivalent men and women in industry. 
Nor is there any suggestion of equal pay. 

The head of a department in a college of 
advanced technology who is in grade VI (the 
highest grade) will receive £2,250 a year if a 
man, £1,800 a year if a woman. A senior 
lecturer's salary would range from £1,350 a 
year to £1,550. Such salaries, for highly qualified 
teachers who are the keystone of this country’s 
efforts to remain a leading industrial nation, are 
quite inadequate. 

Teachers’ pay has long been a subject of fierce 
controversy. There is a shortage of good men 
and women in far too many schools, particularly 
for the teaching of mathematics and the sciences. 
In the early ‘* teens’’ or even before, a pupil 
can be completely lost to technology through 
bad teaching. This means that much more 
attention should be paid to recruiting a good 
standard of teacher from the universities. At 
the present rate of pay, however, or even at the 
new recommended scales, there is little incentive 
to a technical man to enter the teaching pro- 
fession, even if he feels attracted by such a 
career. It will hardly be to the countrys 
benefit, or for that matter to industry's if this 
is allowed to persist. More and better teachers 
would go far to solve the problem of too few 
able technologists. 
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METROVICK 
OIL-BREAK STARTERS 



















Metrovick hand-operated oil-break starters, 
Type O, are available in a wide range — for 


direct-on, star-delta and auto-transformer start- 





ing of squirrel-cage motors, and stator-rotor 
Starting of slip-ring motors. 


Please write for leaflets giving further details. 





Stator-rotor, starter, Type 
OSR (covers removed) for 
slip-ring motors. 








Direct-on starter, Type OD (covers 
removed) for squirrel-cage motors. 


Multi-panel two-tier starter board, Type O, for 
squirrel-cage and slip-ring motors driving conveyors, 
screens, pumps, etc., in a coal preparation plant. 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER 





Member of the AEI group of companies 


:Control gear for all motor drives 


H/A502 

































The illustrations show the new No. 8 Dry 
Dock and Pumphouse recently opened at 
North Shields for Smith’s Dock Co. Ltd. 


The Main Dock De-Watering Pumps 
consist of Two Drysdale 42in. Electrically 
Driven Centrifugal Pumps, each delivering 
37,000 G.P.M. and incorporating our patent 
valveless Anti-Syphon System. 


Since 1874 we have designed and manu- 
factured a very wide range of Centrifugal, 
Rotary and Axial Flow Pumps for Land and 
Marine Services. 


We are pleased at all times to put our 
long and specialised experience at the disposal 
of customers for the solving of any pumping 
problem. 


Illustrated catalogues are available on request. 
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AND HIGH SPEED STEAM ENGINES 
for 
LAND & MARINE 
SERVICES 











DRYSDALE & CO. LTD. 








YOKER GLASGOW 
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DECORATIVE PAINTS 


Evode Decorative Paints are outstanding for 
beauty and permanence. Hardwearing, 
weatherproof and durable in all climatic 
variations, their gloss or sheen make them 
desirable in all situations where the highest 
decorative effect is called for. 


INDUSTRIAL PAINTS 


Evode Industrial Paints are for both 
exterior and interior application. They give 
sure protection against acids, alkalis, fumes, 
are anti-corrosive and have excellent weath- 
erproof and colour retention properties. 








| lasting brilliance and 


protection with 7 








AN Send to-day for 


details of latest range ser s ae 
of EVODE High es 
Quality Paints. 


PRODUCT 
EVODE LIMITED (PAINTS DIVISION) STAFFORD * ENGLAND 


Telephone: 1590/1/2 Telegrams: Evode, Stafford 
London Office: 1, Victoria Street, S.W.1 * Telephone: Abbey 4622/3 








Ermeto 


high pressure 
forged steel 


Late valves 






ERMETO Gate Valves are recom- 
mended for use with a wide variety of 
fluids at pressures up to 2,000 p.s.i. 
They are fitted with ERMETO High 
Pressure Joint end connections to suit 
n.b. pipe sizes from }” to 1}”. 


Particulars of full technical details and prices 
t p M ae gladly sent on request. 
— VALVES AND COUPLINGS 


I ERMETO CORPORATION LTD., BEACON WORKS, HARGRAV 


E ROAD, MAIDENHEAD, BERKS 
Tel: Maidenhead 2271/4 
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SpeciFy “REAVELL’ . 


FOR EFFICIENCY AND RELIABILITY 


RECIPROCATING COMPRESSORS 
ROTARY COMPRESSORS 
TURBO COMPRESSORS 


PRESSURES FROM 


1 To 10,000 


LBS. PER SQ. INCH 
FOR 


AIR, HYDROGEN, 
OXYGEN, NITROGEN 














AND OTHER 
} GASES 
REAVELL & CO. LTD 
IPSWICH ENGLAND 
Telegrams: Reavell, Ipewich. Telephone Nos. 2124-5-$ — 





Sed eli NEE SAGARA iinet <del td hh . 














; 
4 
: 
4 
4 


PLOTS Se 





ENGINEERING June 29, 1956 [SUPPLEMENT] 














Standard type of Worm Gear unit with 


the worm shaft directly beneath the 















worm wheel providing a very convenient 


f<«d * » 
height of high speed shaft for direct , ~~ rm 


coupling to electric motors. , 
Z 


| Goakod, fot taduady .-- 


Outstanding features of the standard Worm Gear unit include— 
*Cooling Fins that are cast integral on the underside of the case. 
*Additional roller-race on the output shaft enables the safe 

carrying of over-hung loads. *Nickel, Case hardened steel worm thread. 
*Worm Wheel rim in phosphor bronze and cast in position on ribbed iron 
centre. *Gear case ruggedly designed to withstand heavy usage. 


THE MOSS GEAR CO. LTD - CROWN WORKS - TYBURN - BIRMINGHAM 24 


Phone: ERDington 1661-6 Grams: ‘Mosgear, Birmingham’ 




























MOSS 
GEARS 









By incorporating a graduating valve and a number of “on-off” valves 
in one unit, control of a whole system can be achieved. Such a unit — 
provides complete control of the engines and transmission of a ship 

direct from the bridge without needing a second person to effect the 

required changes. When individual control of several engines is 

required, an appropriate number of control valves is employed. 
Westinghouse units can be used to control a variety of operations, 
covering— 








@ ENGINE START @ ENGINE SPEED @ FLUID COUPLING 
@ MECHANICAL GEAR BOX @ OIL OPERATED GEAR BOX 
@ SYNCHRONISING OF ENGINES @ VARIABLE PITCH PROPELLERS 


WESTINGHOUSE 





@ STEERING GEAR 
@ MULTIPLE CONTROL STATIONS 


Engine Speed 


@ EMERGENCY CUT OUT @ ETC. ETC. Actuator 


PNEUMATIC CONTROL 
for Marine Installations 





Push Button Gear Control 


Write for our Brochure “Pneumatic Control Equipment” to:— 


WESTINGHOUSE BRAKE & SIGNAL CO. LTD., 82 YORK WAY, KING’S CROSS, LONDON, N.I. 
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METALGLAD 


@ All components readily accessible. 


@ Complete phase separation within the breaker, 
@ Breaker maintenance within the unit, 


@ Pedestal centres 3 ft. 9 ins. 
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OUR ORGANISATION 


Telephone :— | S AT Y 0 U R $ E RV | C E T 0 Cables :— 
WEST DRAYTON ROC 
2626 (4 lines) ADVISE YOU ON YOUR WEST DRAYTON 


GEARING REQUIREMENTS 


Ye POWER PLANT Co. Ltn 


WEST DRAYTON - MIDDLESEX - ENGLAND 
Mh 











~! 
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No. 13 


KEY TO INDUSTRY 


A Tudor chest key, typical of the 16th Century and made during the reign 
of Henry VIII (1510-1547). The key shows a marked improvement in design 
and finish over those made during the reign of his predecessor. 
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The development of steel made possible the 
growth of civilisation itself. For steel is the 
key to the good things of life as well as to 
the necessities ; as essential to the maker of 
the precision watch as to the bridge-builder. 
Hallamshire high-grade Alloy and Carbon 
steels serve a multitude of industries in 
many ways. 





allamstee 





Manufacturers of 


ALLOY & SPECIAL CARBON STEELS - BARS - SHEETS - PLATES - WIRE RODS 
THE HALLAMSHIRE STEEL & FILE CO. LTD., SHEFFIELD 3, ENGLAND 


Telephone : Sheffield 24304 (7 lines) Telegrams: Hallamsteel, Sheffield 











This Machine 
can Swing 
23’ 0” diar. 


The Section 
of the Slab 
is 50" x 10’ 





A MAGNET FRAME 
for a ROLLING MILL MOTOR 
PRESSED, WELDED and MACHINED 


CHARLES McNEIL, LTD. 
GLASGOW 
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antifriction bearings are Hoffmann. 
They are fitted throughout in the 
travelling gearbox carrying the 


fed and reracuen, cess ~~ BALL AND ROLLER 









Designed by Mr. E. W. Hurd 
to the order of Messrs. United Steel Companies 
Limited, and manufactured by Messrs F. Taylor 
and Sons (Manchester) Ltd 


Line drawing illustrating travelling gearbox. 
Note the paired angular contact bearings used 
DS with their closed sides abutting and their open 
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POLE MOUNTING 
DISTRIBUTION TRANSFORMERS 
UP TO 25 kVA 
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ab 
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This illustration shows 
clearly the Lock Wound Core 
construction. 











Core and coil assembly of 
a 15 kVA, 11000/250 volt 


> 
transformer. 


FERRANT! LTD HOLLINWOOD - LANCS 


London Office KERN HOUSE, 36 KINGSWAY, W.C.2 
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FTI80/2 

















- [SUPPLEMENT] June 29, 1956 ENGINEER] 


Speed production — cut cost 


COMPRESSED A 
EQUIPMENT 


with 







Norgren compressed air equipment—filters, 
lubricators, pressure regulators—is 

designed purely and simply to obtain highest 
efficiency from compressed air lines. 

These newest developments in the Norgren 
range are backed by twenty-five 

years’ specialised experience in airborne 
lubrication —write for full details. 


Here’s to 
longer 
Bearing 





ELIMINATE FLOOD COOLING? 


TRY THE NEW NORGREN 


SPRAY-LUBE SYSTEM 











MICRO-FOG LUBRICATOR 


IMustrated is a special tapping machine equipped for The Norgren SPRAY-LUBE lubrication AN ENTIRELY NEW DESIGN FOR BETTER 


the tapping of up to twelve holes of mixed sizes 


> is ¢ > ions a f IE 

simultaneously Trouble was experienced with nae ” riosgran se ote . LUBRICATION OF BEARINGS, SPIND! .. 
‘ the oil-fog principle of lubrication. On a 

flood cooling causing tap breakages, interruption of 

coolant supply by swarf and splashing. By changing wide range of metal cutting and forming GEARS, CHAINS ETC. 


to Norgren Spray-lube, tap breakage was greatly operations, Spray-lube gives cooling lubrica- 
reduced and, without splash, work space, machine F " " . 

; tion just where you need it—directly on the 
and operator were kept clean r 


Constant oil level, a new oil meter °g 


cutting area. Illustrated literature giving 


’ 1e 
Whether the operations are drilling, countersinking her ¢ firsts b 
or tapping, Spray-lube gives longer tool life, better full details of the Spray-lube system will system, and ew = ° . y n 
finish, and cleaner working conditions be promptly forwarded on request. pioneers of Airborne Bearing Lubrica . 











Full details and leaflets from : 


C. A. NORGREN LIMITED, SHIPSTON-ON-STOUR, WARWICKSHIRE. Telephone : Shipston-on-Stour | 106 
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We know the technique of WELDED FABRICATION 



















This is one of the largest Dis- 
tillation Columns ever made in 
Stainless Steel, being 11' 6" 

in diameter and S1' 0" in length. 
Fabricated for 1.C.1. for use 

in the manufacture of **Tervlene™ 
at their Wilton Works, Yorkshire, 
the job was constructed entirely 
at our Bilston works. The photo- 
graph on the left shows an inside 
view during construction. 








The photograph on_ the 
right shows the completed job 
mounted ready for des- 





patch by road. Total weight 
of the finished product was 
approximately 37 tons. 


For over half a century our high engineering skill and craftsmanship 





in the field of welded fabrication for Chemical Plant and other industries 


has been unswervingly maintained, whilst the scope and volume of output 






have developed until today the diversity of our products ensures a service 





BROTHERS 


which is undoubtedly second to none. 









[THOMPSON BROTHERS (BILSTON) LTD e« BRADLEY ENGINEERING WORKS « BILSTON ¢ STAFFORDSHIRE 
Telephone: Bilston 41264/8. Telegrams: Thompbros, Bilston. London Office: 17, Surrey Street, Strand, London W.C.2 Telephone: Covent Garden 1701 
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Hiduminium 


Aluminium 


Pneumatics Ltd. 


HIGH DUTY ALLOYS LIMITED - SLOUGH - BUCKS 
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Turbine No. 1 1856 





The drawing above shows our Water Turbine 
No. 1, manufactured in Kendal in 1856. It 
develops 5 horsepower and is still giving useful 
service. Since those early days, we have built 
over 5,400 turbines, and are the only firm in the 
United Kingdom which has been continuously 
building water turbines for a century. We have 
constructed water turbine governors since before 
1900 and we were the first manufacturers to set 
up a permanent water turbine test plant in this 
country. Constant development work has kept 
us in the forefront of water turbine design; the 
‘“‘Gilkes’’ Turgo Impulse Wheel has a specific 
speed far higher than that of any other single 
jet impulse turbine; the ‘‘Giljet’? Governing 





System gives unique regulation for Francis 
turbines with long pipelines. The 9,000 
H.P. Pelton Wheel shown in the lower 
illustration is typical of our modern 
designs; it operates in the High 

Andes of Bolivia, utilising a 

head of 2,600 feet. 
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9,000 H.P. Water Turbine 


GILBERT GILKES & GORDON LTD 
Water Turbine and Pump Manufacturers 


KENDAL & LONDON: ENGLAND 
CG“ 
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SPECIALISED 
CASTINGS 
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Illustrated: —a motor driven vacuum drier, 7’ 93” : 
4 dia, x 2’ 6” deep ; steam heated by coils cast in 4 
the body and base. 


ESTABLISHED 184! 







In the making of plant and equipment in cast iron and fabricated steel, Widnes 
Foundry and Engineering Co. Ltd. have served industry for over a hundred years. 


WIDNES FOUR DRY 
G ENGINEERING Ce kL’? 


LUGSDALE ROAD - WIDNES - LANCS 
TELEPHONE: WIDNES 2251/4 - TELEGRAMS: FOUNDRY « WIDNES 





w/39. 
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CLIMAX COMPRESSOR 
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WINGET BOOM TYPE TRENCHER 


























EUCLID I5-TON 
REAR DUMP TRUCK 



































AVELING- AUSTIN 
99-H MOTOR GRADER 





LEYLAND AUTO- 
DIESEL GENERATOR 


























HIGH TORQUE OUTPUT 
QUICK STARTING - LONG LIFE 
LOW RUNNING COSTS WITH WORLD WIDE 
SPARES & SERVICE AT THE 
RIGHT PRICE 





THOS. SMITH 
“21° EXCAVATOR 





BLAW-KNOX BK-I2 





















































London Office and Export Division: 


HANOVER HOUSE 


MOTOR GRADER. 
RATINGS (BS.649—1949 4A , 
MODEL BORE STROKE eg bys as ee 
VOLUME (DRY) | hour 12 hours Day and 
or less or less night 
Pas... 3.96 in. 4.75 in. 351 cu. in. 1,178 Ib. er — oe 
Horizontal (100.6 mm.) (17 om) (5.75 Heres) (545 Kg.) 2,200 r.p.m 2,000 r.p.m. 1,800 r.p.m. 
Pim AS 4.8 in. 5.5 in. $97 cu. in. 1,625 Ib. ag: eg tad ore 
Horizontal (121.92 mm.) (190.7 am.) (9-2 Seren) (738 Kg.) 1,800 r.p.m. 1,800 r.p.m. 1,600 r.p.m. 
a 5 in. 5.75 in. 677 cu. in. 1,640 Ib. ow sot ec daash ta 
‘ . 
Horizontal (ier ame) GSaey ssiche eatin (744.5 Kg.) 2,000 r.pm. 2,000 r.p.m. 1,800 r.p.m, 
ve. 5.5 in. 6.5 927 cu. in. 2,580 Ib. — stipes fags 
ertical or 
Mestanatel (139.7 mm. (165.1 mm.) (15.2 litres) (1170.2 Kg.) 1,840 r.p.m. 1,800 r.p.m. 1,600 r.p.m. 
LEYLAND MOTORS LTD. Head Office and Works: LEYLAND - LANCS. + ENGLAND 


LONDON - W.! 
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Manufactured by COVENTRY RADIATOR & PRESSWORK CO. LTD. 


A heavy engineering shop 
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Inspection shop —light engineering 
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DRAYO 


THE DIRECT OIL-FIRED 
AIR HEATER FOR INDUSTRY 


The modern method of heating is by warm air, particularly for 














large spaces such as in factories and other industrial premises. The 
DRAVO is a fully automatic warm air heater which is simple to 

install and offers exceptional economies in both capital cost and running 
costs. One unit can heat a shop of up to 30,000 square feet. 

The installations illustrated below are typical of 

many in which DRAVO heaters have successfully 


overcome the large space heating problem. 


OUTSTANDING FEATURES 
Simple and economical installation. 
Fully automatic and economical in running. 


Rapid response, heat where you want it, when you want it. 


SAA AAAAAAAAAAAA | 
wT LAALAAAAAAAAAA. 


No boiler house and no expensive mains. 


Can be installed in the most convenient position—either on 
the floor, on the wall or on the roof trusses. 
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Supplying make-up heat in a foundry A light engineering works 


A heavy machine assembly shop A large packing department 





Sole Sales and Service Agents in U.K. 


WEATHERFOIL HEATING SYSTEMS LTD. 


19, Berkeley Street, London, W.I. Telephone: GROsvenor 5146 


Reg. Office: Bath Rd., Slough, Bucks. Telephone: Slough 2556! * Branches: COVENTRY—Broadgate House (Tel. 40110) LEEDS—5, Heath Rd., Il, (Te!.77616) 
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OR—machine your components where they are cast 





The proof of a casting lies in the machining. In this respect, Lloyds command an advantage over most steel foundries 
in that they have unique on-the-spot facilities for machining castings made in their own foundry. This service 
operates to the advantage of the customer. 

When an order is placed with Lloyds for casting and machining, the two operations are co-ordinated 

and treated as one production job. Casting methods are prepared for jigging, important faces are 
given special care in the foundry and the finished product benefits by an integrated system 
of quality control. 

(his service is used continuously by the prime engineering concerns in this country. 

Chey also use Lloyds extensive capacity for proof machining or high precision finish 
machining. Lloyds machine shops represent the best in highly skilled personnel and 
nodern equipment that the renowned Midlands can offer. 


LLOYDS 


Britain’s Best Equipped Steel Foundry 





5 PUMP BODY, weight 1,230 lbs., dimension 2’ 114” 
F. H. LLOYD & COMPANY LTD., P.O. BOX 5s JAMES BRIDGE STEEL WORKS DARLASTON JAMES BRIDGE 2401 x 2’ 8 x 1’ 84". Cast for Sigmund Pumps Ltd. 


& Print for industry Ltd. advertisement 
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AT HIGH TEMPERATURES... 


Now they’re using N | | MONIC alloys 


At Joseph Crosfield & Sons Ltd., sodium silicate (better known as the 
“ water-glass ” used in preserving eggs) is produced by a continuous 
process. Soda ash and silica are fed together into an oil-fired furnace 
maintained at a temperature between 1,300°C and 1,400°C. When the 
materials fuse, molten sodium silicate streams out of the furnace and 
falls into buckets mounted on an endless chain. The temperature of 
the molten silicate at this point is around 1,000°C and in the past this 
often led to early failure of the furnace lip and therefore resulted in 
costly interruptions to production. 

To overcome this problem, Joseph Crosfield & Sons Ltd., manufac- 
turers of “ Persil” and the largest producers of sodium silicate in the 
United Kingdom, use Nimonic 75 for the furna¢e lip. With its good 
Strength properties and corrosion-resistance at elevated temperatures, 


4@>. HENRY WIGGIN & COMPANY LIMITED icon ss 
aoe 





this Wiggin nickel alloy gives four times the working life of any metal 
or refractory material used before. SE: 
This application is typical of the many ways in which the Nimonic Series 
of high temperature alloys is increasing efficiency in industrial processes 
which involve severe temperature conditions. 


OUR TECHNICAL SERVICE 


is available to assist those with problems 
involving corrosion or high temperatures. 





imonic? i: : Trade Mark 
‘Nimonic’ is a Registered Trade - 
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ROTARY SHAFT SEALS 


In leather and synthetic 
rubber for all requirements 
from 3” up to 36” shaft; in 
built-up type or bonded. 


CYLINDER 
LINER SEALS 


Covering a wide range of 
sizes and suitable for appli- 
cations where precision and 
high-class finish, together with 
the correct compounding of 
material. are essential. 


“ROMET” 


FACE TYPE SEALS 


For all water pump and 


similar applications. 


RECIPROCATING SEALS 
("G" & "0" RINGS) 


For all types of hydraulic 
and pneumatic applications. 


CUSTOMERS’ 
SPECIFICATION SEALS 


All types of seals are made 
to customers’ own require- 
ments. Our technical repre- 
sentatives will be pleased to 
call and discuss your problems. 
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| Used asa 
flexible 
coupling or 


i 

i 

! 

. automatic 





! 
i clutch, 
the‘T WIFLEX’ . 


simplifies 
assembly : 
and reduces 


wear and tear on 





engine or electric 


motor drives 
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Thousands of “TWIFLEX’ couplings are working in almost 
ial drives. The : 





Yi ay 
eA = COMPRESSORS -° PUMPS > 
CULTIVATING MACHINES 


) Y 
jj, PRESSES WINCHES 
4, 


ie) Y 
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every country in the world on all types of industrial drives 
flexibility of the ‘TWIFLEX’ design adds years to the life of machine : 
bearings, motors and switch gear. By permitting freedom at ! My ae Ld/ 
starting, standard squirrel cage motors can be used : | — 
even for heavy inertia loads. : Tf ce 
1 Yi eD ae — casts 
y Applications 






Write or phone for our revised brochure “Shockless Power 
Transmission” — it will tell you how the “TWIFLEX’ coupling 
can Overcome your power transmission problem. 








‘Twiflex’ Automatic Couplings 


+ compensate mal-alignment * damp torsional vibrations 
* absorb shock * provide overload slip protection 


TWIFLEX COUPLINGS LIMITED 


( one of the Sheepbridge Engineering Group ) 





The Green, Twickenham, Middlesex 
Telegrams: TWIFLEX, Twickenham 


Telephone: Popesgrove 2206/9 








On-the-spot 8ewtce 
BIRMINGHAM 


Birmingham—England’s first provincial city and one of its busiest workshops. A vital 
factor in maintaining the smooth, uninterrupted flow of goods from this great industrial 
centre is an on-the-spot supply of high quality precision ball and roller bearings, and a 
source of expert technical advice on their use and application. All this—and the whole 
resources of a world-wide organisation, are readily available to all users of anti-friction 
bearings in the Birmingham area from Skefko’s office in Broad Street. 


182-3, BROAD STREET, BIRMINGHAM 15 
Tel: Midland 3054/5 Grams: Skefko, Birmingham 15 





ASLAN IE 





BALL & ROLLER 
BEARINGS 








THE SKEFKO BALL BEARING COMPANY LIMIT 





i i i i ; ice i 5 ther &%F offices are at:—ABERDEEN * BELFAST 

One of a series of advertisements featuring the main towns where &KF service is centred Oo 

aren * CARDIFF * DUBLIN ° EDINBURGH * EXETER * GLASGOW ° LEEDS * LEICESTER * LIVERPOOL * LONDON - LUTON * MANCHESTER 
NEWCASTLE UPON TYNE * NOTTINGHAM * SHEFFIELD ~ SOUTHAMPTON 


G 126 
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Albert Einstein — probably the greatest mind of our age — first published his famous 

Theory of Relativity over fifty years ago. How scientifically true were his observations is only too 
well-known by our own atom-age generation. Only time can tell what use mankind will 

make of this enormous power — but there is no doubt about his increasing ability to vary the basic 
theme of the great scientist’s discovery. 

In their own less violent way, Vokes too are conscious of how valuable are proved principles when 
applied to the field of scientific filtration. Throughout the machine world today, Vokes . 

filters are accepted as supreme because of certain tried and true advantages — inside-to-outside flow, 
the use of fe/t fabric filter elements, and a direct-flow by-pass device that is absolutely foolproof. 


VOKES LIMITED - GUILDFORD - SURREY 
LONI N OFFIC i223 VICTORIA STREET WESTMINSTER S.W.I| 
E CA LTD., TORONTO VOKES AUSTRALIA PTY. LTD., SYDNEY 
REPRESENTED THROUGHOUT THE WORLD 
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, Pioneers of scientific filtrot!o 
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Centrifugal 
Castings 


Firth-Vickers have developed reliable 
centrifugal casting techniques 

to ensure that the finished product 

is best suited to the purpose 


for which it is made. 


Advice based upon a unique fund 


of experience is readily available. 


FRIM-VICKERS STAINLESS STECCS Cte., SHEFFIELO 
Telephone: Sheffield 42051 
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ath -cowled 


began in 1948 to build air-cooled diesel engines in large series. 
7 years after, in 1955, the oldest engine manufacturers in the 
world had built and sold 150.000 air-cooled DEUTZ diesel engines 
totalling 7.5 Million B.H.P. These equipment engines are used all 
over the world for every kind of application. DEUTZ builds air-cooled 
1 to 12-cylinder diesel engines with an output range from 5 to 
250 B.H.P. for road vehicles, rail vehicles, water craft, working 
machines in all fields of application, generator sets for stationary 
and mobile electric and power plants. 





June 29, 
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KLOCKNER-HUMBOLDT-DEUTZ AG. KOLN 
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Heavy Steelworks Duty or 


Light Factory Duty 


ents... 


40 feet span or 
120 feet span 
Intermittent Duty or 
Continuous Duty 
Lifting capacity 3 tons or 
Lifting capacity 200 tons 
1000 maximum hours per annum or 


5000 maximum hours per annum 


» 


oy 
f/f 


v 


a BOOTH standard pl 


HE Booth method of classifying overhead electric travel- 
ling cranes to suit varying service factors means that from a range 
of five classes of cranes, it is possible to offer a standard crane 
to serve almost any industrial requirement. We manufacture cranes for light 
duty up to continuous process cranes for Steelworks, and installations within this range have been 
carried out in many factories and Steelworks in this country and abroad. Grading of cranes 
effects considerable economies by making it possible to standardise components within each group 


whilst still retaining the advantages from the purchaser’s point of view of being able to choose 
a crane to suit the duty required. 

























Joseph Booth & Bros., 
Union Crane Works, RODLEY, Leeds. 
Telcphone: Pudsev, 3168. 


Telegrams: “Cranes,” Rodley. 


The Booth Handbook of Overhead Cranes 
is a comprehensive publication containing 
practical information which will be of 
interest to crane users. It fully explains 
the Booth method of classifying overhead 





cranes to suit varying service factors and 
gives detailed information and hints on 
fixing crane particulars which would be of 
assistancé to any firm contemplating 
additional craneage.— 





CLYDE CRANE & BOOTH LTD. 


Incorporating: 


Clyde Crane & Engineering Co., 


MOSSEND, Lanarkshire. 
Telephone: Motherwell 354/5, Telegrams: “Cl»de,” Motherwell. 








bn 
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Moving Coil Relays 


RELAY TYPE RS. 








Sensitive Current 
Robust Voltage 
Accurate Speed 
Reliable Frequency 
And it will be just as fresh and clean as 
| in the countryside if it has been purified 
by Heather Multi-brush Air Filters. For Heather 
| 
Filters adopt Nature’s principle of cleaning the air by 
means of a fine screen of intermingling hairs. Like nature, 
sent tie tes ee too, they do their work efficiently, and maintenance is extremely 


simple—there are no messy fluids to apply and nothing to replace. 
THE RECORD ELECTRICAL COMPANY LIMITED ° PPy ———— 


“CIRSCALE WORKS” - BROADHEATH - ALTRINCHAM + CHESHIRE 


Switchboard and Portable “Cirscale” Electric Tachometers, 


2255 (RFORD) Sa" «CBA PERS LIOTRD 


——_- 28 ST. JAMES’S PLACE, LONDON, SW: HYDE PARK 7588 @ 


Recording Instrument; Moving Coil Relays, etc. 






The S.E.D 
‘NEUMO? Mk. Ill 


PNEUMATICALLY OPERATED 
PUMP UNIT 


THE MOTOR 


% Two moving parts only. 

% Hardened and ground piston and valve. 
% Cast iron body with honed bore. 

%* Non-stalling. 

% Negligible air consumption. 

% High power output. 


TYPICAL PERFORMANCE FIGURES 


Get in touch with us if you have an air filtration problem. 


SIMPLICITY MEANS RELIABILITY 


WIDE RANGE 


i i loyed in its 
Owing to the design and materials employee n 


THE PUMP Air Pressure... -.. GO lbs. P.S.1. , 60 Ibs. P.S.). | eenvenion, te “epne™ Mt tt Pump Unit is 
% Double acting. Consumption ... ... 2} Cu. F.P.M. | 2 Cu. F.P.M. | capable of handling a very wide range of materials = 
%* High efficiency. Stee i n> ae |. petrol, oils, from ana 
% Self-contained valves. | viscosities, Solver, Mangersol, Basol, Trichlo 
* Easi ly serviced. Del. Pressure ... ... 30 Ibs. PSI. | 5 Ibs. P.S.I. | and all types of cellulose solvents, etc. 
% Pumps liquids up to 200 deg. F. Send for further details to :— 


(Dept. EG), KINGSBOURNE PRODUCTS LTD., SOUTH COAST ROAD, PEACEHAVEN, SUSSEX Tel. Peacehaven 2115 
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SHOT BLAST MACHINES 


for 


SHOT PEENING 





J.W. JACKMAN & CO., LTD., 


Vulcan Works, 


Blackfriars Road. MANCHESTER. 
Telegrams: Telephone : 





“Blast,” Phone, Manchester 


WORK HARDENING 


Deansgate 4648-9 | 


~ PRESSURE 


VACUUM 


COMPOUND 


GAUGES 





of finest British Craftsmanship 


David Harcourt gauges are manufactured in a wide range 
of types and sizes. Their ranges cover from 30 inches of 
vacuum and to pressures of 10,000 Ib. per square inch. 


DAVID HARCOURT LIMITED 


LINKULA be agen — ae ROAD, se mg ater em 
Phone: Victoria 1051-1052. Grams: Linkula B: irmingham I 


A member of SMITHS Industrial Instrument Division 





































































































HAND PUMP FOR DOWTHERM 


Specially designed for this chemical. 


Tested to 150 Ibs. per square inch 
hydraulic pressure. 


Supplied in a range of sizes. 


ZWICKY LTD. 


Slough 


| SLOUGH 2448] /2/3 


Trading Estate . Bucks. 


Telephone 


SPECIALISTS IN PUMPING AND FILTERING EQUIPMENT 
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ENERGY LIMITING 
canrmnce FUSES wo CLASS P 











This new range of Aeroflex Fuses 


(AD and FC type) Category 440 





TECHNICAL DATA 


Publication CF2 deals extensively with 
the subject and affords interesting data. 
A copy will be forwarded gladly to en- 
quirers and students. 


ACs Class P - is fully interchange- 





able with the former patterns and is 





; now supplied in all listed Fluvent 






Switch and Fusegear. They offer 





These characteristics are 
extensively detailed in 
this new publication, 
CF2,which reproduces 
actual oscillograms 
obtained during 
ASTA tests. 





refinements in performance, pri- 






marily due to the following factors:- 






The proved Breaking Capacity is raised from 
33 to 46 K.A. 


The Energy Limiting is uniformly developed 
throughout the range. 


The fusing Factor is standardised at 1.25 
throughout the range. 


The cartridge cases are ceramic instead of fibre. & 


The end caps are fixed instead of being detach- 
able as in the AF pattern, and re-wiring is 
normally carried out by returning blown car- 
tridge fuse-links to the factory and not on site. 





* The latest types of Aeroflex fuse element as em- 4 
ployed in the AD and FC type Energy Limiting Fuses- E 


Parmiter Hope & Sugden Ltd. 


FLUVENT ELECTRICAL WORKS : LONGSIGHT - MANCHESTER 12 


London: 34 Victoria Street, S.W.1. ‘ Glasgow: 5 Somerset Place, C.3. ‘ Birmingham: 39/41 Carrs Lane, 4. 
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sound engineering x 
and efficiency sells 


MIKRO air locks 
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The illustration shows the first batch of 66 Direct Coupled Units 
ordered by one of our users. 
Manufactured in Sizes 5” 8” 12” 18” 24” diameters. 


Cast Iron, Stainless Steel and Non Ferrous Alloys. 
Temperatures up to 250°C. 


DRIVES: BELT, DIRECT COUPLED, VARIABLE SPEED IF REQUIRED. 





i] 
i We can offer a choice of flexible Rotor Vanes i.e. Vitrathene, 
\ 4 Silicon Rubber, Fluon and Solid Steel. 
: og Enquiries with density of material to be handled, 
temperatures and system pressures to:- 


PUL.'= 2 SER | 
ie oy BRAMIGK & CO. LTD. 
-F li — vw 71 ENGINEERS 


Mikro House, 15 Creechurch Lane, London, E.C.3. Telephone: AVEnue 4822—4825 























Exclusive Manufacturing Licencees for Pulverising Division, 


Metals Disintegrating Company Inc.,Summit, New Jersey, U.S.A. 
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THERMOMETERS 


MERCURY-IN-STEEL 
AND VAPOUR 
THERMOMETERS 


; O To the 
Y 


standards of 


highest 


ee ee ee 


lilustration shows 

i ae oe oe 

Distance Thermometer 
Ile 


Budenbers 


BUDENBERG GAUGE CO. LITD., 


BRIOADHEATH, Nr 


MANCHESTER. 
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Tested and recommended by the 
Ministry ef Supply (MTV Branch) 
Reference No. VG.6/300/FIR 
for export to tropical countries 


OSOTITE—the modern scientific sealing which has been proved by rigorous tests 
to be the perfect jointing for smooth surface and screw unions. OSOTITE is 
8 simply applied liquid compound, impervious to heat, petrol, oll, grease, wate: 
and steam, which ensures in a few minutes a HIGH PRESSURE GAS AIR or 
WATER-TIGHT JOINT. 


OSOTITE 
A SUEES 


RODUCT 


Write for full details and prices to:— 


SLICK BRANDS LTD 





Ee -U220), 108 107 -\8me. #491010), Bae 10) 4810), baa. ici ay. ie) 

Te CROYDON }i7!I.2 abies KBRA. S JPHONE, LONDON 
Regency House, 1-4 Warwick Street, London, W.1.'"62 Robertson Street, Glasgow, C.2. 
"Phone :GERrard 4822-3 "Grams: Pyrometer, Piccy, London. dmBus 
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FLEXIBLE DUCTING LIMITED, MARYHILL, GLASGOW, N.W, 
Telegrams: Flexiduct,Glasgow, N.W. 





", Telephone: MARyhill 3729 






or TITANS 


PIRATUBE 


A simple machine-shop installation or a giant job of fume extraction-- dustry 
today is specifying SPIRATUBE the light, tough, flexible ducting with a wide 
choice of diameters, from 3” to 30”—and in a variety of coverings. 


SPIRATUBE is easily and quickly installed by your own maintenance staf*-—no 
structural alterations—no heavy hangers—no special elbows. SPIRATUBF 1s 
economical too, because it can be dismantled and used again and again. It is so 
light and retractable that one man can carry many feet with ease. 


Write today for the SPIRATUBE Brochure which illustrates what this versatile ducting 
will do. Put your problem up to our design engineers. They will be glad to advise you 
without cost or obligation. The address is Flexible Ducting Limited, Maryhill, Glasgov: 


AN ASSOCIATE COMPANY 
OF GEORGE MACLELLAN < 
CO, LTD. ESTABLISHED '870 





EN 
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ELECTRICAL COUNTING 


| Up to 735 counts 
| per second 


This resettable electro-mech- 
anical unit has become 
increasingly popular for a 
wide range of industrial 

| applications. It can be oper- 
ated in many ways from 

| relays and cam-operated con- 
tacts or from photo-electric 
and cold cathode discharge 

| circuits. 





There are other units in our range The Dowty High Speed Counter HSC 
of equipment to solve your counting 
problems up to 20,000 per second. 


Further details will be supplied on request 


DOWTY 
—~ a LTD 





GK REDDITCH SPECIALISTS IN ELECTRICAL COUNTING 
Brockhampton Park Telephone : Andoversford 391 /2/3 
Region, Werte mn VOLUTE SPRINGS Andoversford, Glos. Telegrams : ‘‘Invention,”” Cheltenham 

















| 
| 
| 

| Member of the Dowty Group 

SPRINGS. SPRING CLIPS < 

THE LEWIS SPRING Co. LTD. PRESSWORK. WIRE FORMS | 
i 
| 


London Office: 122, High Holborn, W.C.1. 
Tel: Holborn 7470 and 7479 










HYDRAULIC PLANT 
and 
AIR & GAS COMPRESSORS 


STEAM AND MOTOR DRIVEN 















Left: One ofasetofsix motordriven, Above: Two vertical, two crank, single stage, 
horizontal, three throw, single Gas Compressors; 3,333 cu. ft. per minute 
acting, Hydraulic Pumps made for to 20 Ibs. per sq. in.; r.p.m. 300; made for 
the Port of London Authority. Dundee Corporation Gas Department. 


FULLERTON, HODGART & BARCLAY LTD. 
VULCAN WORKS - PAISLEY + RENFREWSHIRE 
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‘OPEN-END’ 
SECTION BENDERS — 


Mi aes 





OL Lg Ge 









Vertical and horizontal ‘ open-end’ section j Ca 


bending machines—for bar and structural 


| GWoD D steel sections for hot and cold work. 2-roll 
e 








or 3-roll drive, with powered adjustment for 
the heavier sizes. Semi-‘ open-end’ ring 
benders for wide flats. 


JOSHUA BIGWOOD & SON LIMITED - WOLVERHAMPTON - ENGLAND 


eS 


- 
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PRECISION MACHINERY 


STURTEVANT 
Air 


Conditioning 


BREWING 


can be applied to considerable advantage in 
many kinds of manufacturing processes— 
raising the standard of manufacture, reducing 
the amount of spoilage and wastage, and for 





producing the most favourable conditions for LAs SaRTeuses 


continuous production. 


Desired atmospheric conditions are maintained 
throughout entire factories with a high degree 
of accuracy. 


Our engineers will be pleased to advise you of 
the installation that will provide correct 
atmospheric conditions for your manufactur- 
ing process. 

Publication D.4302 ‘‘Air Conditioning *’ is Rit = 
obtainable on request. : ifitip 





STURTEVANT ENGINEERING CO. LTD., 


Southern House’ Cannon Street: London, E.C.4 





COTTON 


NYLON PHARMACEUTICAL PAPER 
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RYS-PENCIL Co. LTp: H 


-VE 


SHARP 


white or blueprints 
Strong... 


Venus Pencil leads are pressure- 
proofed* for maximum strength 


SMOOTH... 
made by a special colloidal process,* 
which removes all impurities 


JNCCUWIRAING . .. 


exactly graded in |7 different 
degrees of hardness 
*Exclusive Venus Patents 
Durable non-crumbling points ; strong and smooth in action 
give lines uniform in weight and tone. Opaque lines for sharp, 
clear reproduction. No smudges. No “ ghosts ’’ from erasure. 
There’s the right degree for your favourite paper. The result : 
sharper prints—by any process ! 
THE PENCIL WITH 
THE CRACKLE FINISH 










= 
TF, 

> 
0 
2. 





p F N C | LS Use aiso Venus 
Soft Pencil Eraser 


VENUS PENCIL CO. LIMITED 
LOWER CLAPTON ROAD, LONDON, E.5 
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OF HULL 


LARGEST MAKERS OF V-BELT 
/RIVES IN THE COMMONWEALTH 





Vine: 


British standard ratings are for “average” V-Belts. Fenner V-Belts 
are better than average and thus capable of higher power ratings. 
Jim Mitchell, our Chief Development Engineer, has tailored the 
basic power formula to suit twenty years experience in making 
better-than-average V-Belts. Mitchell ratings give you the advan- 
tages of 1956 man-made textile cords in a scientific V-Belt 
construction standardised by Fenner in 1936 and since widely 
followed. They do not cut into the normal factor of safety nor into 
the life obtained. With Fenner V-Belts you can use either British 
Standard, or Mitchell power ratings. If you are interested in cutting 
costs, buy on the Mitchell ratings and get more power for the 
same price. 


SEND For your copy NMOW/ 


PLEASE SEND LEAFLET 121/16 
PRESENTING “THE MITCHELL RATINGS” TO: 


| 
| 
NAME | 
COMPANY. Pterctak | ve ee | 
I ispitsainscatatancer. ae Bae 

| 

| 
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Holroyd Standard Worm Reduction Unit used 


for the primary drive ona Holroyd design of roller- 


fluting machine for the textile industry. 


seepeseennneyy 


T0772 


Hill 


Will 





Taking our own medicine 


We read one of our own advertisements the other day and MADE UP FOR YOU QUICKLY 
it bucked us up no end. We felt so proud of our own A Standard Type Holroyd Worm Reduction Unit 


TTT EEE LLL CCU 





Worm Reduction Units we decided to use one for the with a stock ratio can be made up, packed and 
primary drive on a roller-fluting machine we've been despatched to you fairly quickly. Worms, wheels ¥ 
= designing for the textile industry. And of course it worked and special units made to order take somewhat 
3 a treat. Just what you'd expect from a Holroyd Worm longer. For information on our Worm Units and : 
= Unit—with a prescription of special metals, rigorous their applications drop us a line at Milnrow, Lancs: 4 
= testing and 50 years’ experience. We'll be glad to help you all we can. } 


THU 





il 


Holroyd WORM REDUCTION UNITS 


PEVEVEUEDUDUEDEDETET 


JOHN HOLROYD & COMPANY LIMITED - MILNROW 


TULLE 


LANCS + TELEPHONE: MILNROW 55322 


MELLEL 
|W U0v 00 UG UADAUONUUEADUGUANUEAAUUUUEGUAANUUUEUUEULEUUAU UU UU EEUU 


CUT TTT | 
| tit THTUTTELE ! i 
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CUTS OVER 
57 MILES OF STEEL 
— WITH ONE NOZZLE 


A BANTAM supplied to the Furness Shipbuilding Co. Ltd. cut over 300,000 ft. 
of mild steel plate with the original Cutogen propane nozzle supplied. Once 
again the little Bantam has proved capable of tackling a big job. 


3 You can carry the Bantam in one hand. 
s< [twill cut 2” thick steel with machine accuracy. 
sv Itcan be guided or track mounted. 


s¢ Does many of the jobs performed 
by a static machine — with the 
same accuracy on the site. 


) = 4 ) ds wD C9 - Ga 0 > @ acs >) G 


R 
e S 


es 


Oxvadn Gases Limited, Industrial Division, Bridgewater House, St. James's, London, S.W.1 
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insulation ECONOMICS 





Both designer and accountant can have their way. CAPOSITE is the 
finest insulating material. It is also the most economical. 
Compare the points in its favour with those of any other insulating material: 
maximum efficiency up to 1000°F. without protection; light weight; 

mechanical strength—above 1000°F. combined with ‘“‘Caposil’’ High Temperature 
insulating material, all these characteristics are retained. CAPOSITE is cheap, quick 
and clean to fit, and can be applied to cold surfaces. 

It is permanent, stays rigid—and never sags. 

Take these features together, and you have the thermal 


insulation with the Highest Efficiency and the 





Lowest Annual Charge* 


*annual heat loss value plus financial depreciation. 


THE CAPE ASBESTOS COMPANY LTD © 114 & 116 Park Street, London, W.1 © GROsvenor 6022 


and at MANCHESTER; National Buildings, St. Mary’s Parsonage, Manchester 3, Tel. Deansgate 6016-7-8: GLASGOW: 217 Bothwell Street, Glasgow 
C2, Tel. Central 2175: BIRMINGHAM: 11, Waterloo Street, Birmingham 2. Tel. Midland 6565-6-7. 










































tanks 

pressure vessels 

bunkers 

steel chimneys 

chemical & distillation plant 
built by 




















DISTINGTON ENGINEERING COMPANY LIMITED - WORKINGTON - CUMBERLAND - ENGLAND 




































Storage vessels with plain or dished ends, 
agitators, reactor columns, open hearth furnace 
charging boxes, switchgear boxes, feed hoppers, 
and loading pockets, are a few of the products of 
that branch of our business devoted to fabricating 
in steel. We make products of this kind either 

to designs provided by our customers, o7 to 
specifications according to which we make the 


necessary drawings. 


The fabrication of frames for medium and heavy 
machinery is work which we undertake for 


ourselves and for other people. 


Heavy items of equipment for hydro-electric 
installations and for rolling mills have been 
produced from time to time in our works. This 
kind of work has required not only the 
production of fabricated steelwork but also heavy 
machining work, assembling, and sub-assembling. 
Our facilities include equipment for automatic 


welding, riveting, pressing, and stress relieving. 


we 


Parallel with this more diversified side of our 


FABRICATED STEELWORK 


business, mine cars are produced by flow 
production methods. 

; / [> J / iN , IU j! | If a customer should need some item in cast iron, 
as an alternative to fabrication in steel, the 
resources of Distington Engineering Company’s 
foundry, which makes about 1500 tons of 


castings per week, are available. 
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Solderless Terminals and 
Connections 


REDUCE COSTS IN EVERY 
BRANCH OF INDUSTRY 


The AMP method eliminates human error and provides superior 
wire connections at faster rates of output. Terminals are applied by 
AMP precision crimping tools or automatic machines to a 
uniformly high standard of electrical and mechanical efficiency. 
This method is in widespread use in all parts of the world to 


reduce assembly costs. Pre-insulated and non-insulated terminals 





and connectors are supplied for every application. 


—————— 





Brochure EG sent or 
demonstration at your 
own works on request 


AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD 


London Sales Office: 60 KINGLY ST., W.1. Tel: REG 2517/8. Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND 





Ahead of the present— 3 —abreast of the future 





3-16 
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SUMMARY OF THE 
CAPACITIES AND FACILITIES OF THE 
ENGINEERING COMPANIES FORMING 


h HORSELEY 
VOupe__ 


HORSELEY BRIDGE & THOMAS PIGGOTT LTD, 
HORSELEY WORKS, TIPTON, STAFFS. 


One of the oldest Engineering Companies in this country. 
Equipped to produce all forms of constructional steelwork 
particularly those of the larger order and including industrial 
platework. Pioneer manufacturers of Pressed Steel Tanks 
and large diameter steel mains. 








CARTER-HORSELEY (ENGINEERS) LIMITED, 
TIPTON, STAFFS. CROYDON AND SHEFFIELD 


Specialists in steelwork erection and repair and mainten- 
ance of existing plant and structures. Its range covers 
sheeting and glazing of industrial buildings and fabrication 
of light structures from works and yards within easy reach 
of all parts of the United Kingdom. 


HORSELEY-PIGGOTT (WATER ENGINEERS) LTD, 
HORSELEY WORKS, TIPTON, STAFFS. 


Manufacturers of Water and Effluent Treatment Plant, 
Water Softening Plant and Filtration Plant for all in- 
dustrial processes. 





RAILWAY MINE & PLANTATION EQUIPMENT LTD, 
IMPERIAL HOUSE, DOMINION STREET, LONDON, E.C.2. 


This Company handles all Export Selling for the Group. 
Agents in all principal territories of the world and touring 
representatives, based on London, permit very close liasion 
between overseas buyers and the technical departments 
of the Group. 





The services rendered by the Group are wide and comprehensive in 
their scope and closely co-operative in their functioning. This element 
of flexibility forms the keynote of the organisation, further detailed 
information about which is available on request, from Central Head- 
quarters, Horseley Works, Tipton, Staffs. 
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: INTRODUCING @ | | 
irel 
an entire y new 
UNIVERSAL TESTING MACHINE | IN A 
° To m 
cl 
of 10-20 tons capacity -- 
user, 
' : 
| i stock 
Model No. T42 Ci (4 capacity) : T42 C2 (§ capacity) i a (B.S. 
range 
A self-indicating Universal Testing machine embodying many outstanding é 
developments. The load is accurately measured through knife-edged weighing Availa 
levers and all controls are conveniently grouped for easy operation. BIRMII 
Available with 28 PH Autographic Stress-Strain Recorder using high ; ee 
magnification Patent Mechanical Extensometer operating direct from specimen. . 1 GLASG 
No. 36 Load Pacing Disc can be fitted where loading at constant rates is LEEDS 
, desired. LEICES 
May we send you further details ? LOND( 
MANCI 
Established 1st January, 1830. BELFA’ 
| =OUBLI 
ai en sae SAML. DENISON & SON LTD., HUNSLET FOUNDRY, MOOR ROAD, LEEDS 10 .= 
*Phone : Leeds 75488. ’Grams : “‘ Weigh, Leeds 10.” 
London Office: Terminal House, 52, Grosvenor Gardens, London, S.W.1. *Phone: SLOane 4628. ’Grams: “ Denwatest, Sowest, London.” 
Midlands Office : White House, 111, New Street, Birmingham, 2. *Phone: Midland 3931. Grams: “ Weigh, Birmingham.” 














How are you off 
for Springs? 





ae nr Ie oe 
2 ed PE wee 


No. 1013. 1 gross Small No. 760. 3 doz. Assor- No. 98A. 3 doz. Assor- 

: J ted Light Compression ted 1” to 4” long. }” to }” | 
Sorings. #" to 1%" lous.” Springs 1° to 4” long, 22 diam. 19G to 15G. TeRRY’S Boxes OF ASSORTED SPRINGS 
44G wo 190. 6/> each dm. Cec. = are just the job for yourexperimental department 


—a wonderful assortment of Compression and 
Expansion Springs. ..allsorts of lengths, gauges, 
diameters. The nine boxes we show are just 
a few from our range. Why not let us send you 
a full list—free? 


TERRY'S 


ASSORTED SPRINGS 


These Boxes of Springs can also be obtained at: 
LONDON 27 Holborn Viaduct 
MANCHESTER 279 Deansgate 
BIRMINGHAM 219 Corporation Street 





Peer eeeereeeeeeeyers 








No. 757. Extra Light No. 388. 4} gross Assor- No. 466. 4 gross Assor- 
Compression. 1 gross ted Small Expansion ted Small Expansion 
Assorted. 4” to #”, 4” to Springs. 3” to 14”, 18G Springs %” to 1}” long, 
2” long, 27 to 20 S.W.G. to 21G. 9/6 each. 3/32” to 3/16" diam., 

15/- each. 21G to 24G. 6/6 each. 











sae if i j ges 
WERPRREREVER ERE E SPER EOE EEE ES EREEEEE 


\ eee ae The prices quoted are subject to the usual trade discount 
20 Compression 
Springs 12” !ong. 4” No. 753. 3 doz. Assor- No, 758. Fine Expan- 
*, to a diem. 24G to 18G, ted Light Expansion }” sion Springs, 1 gross HERBERT TERRY & SONS LTD 
suitable for cutting into to 3” diam., 2” to 6° Assorted }” to 8”, 3 t 
ts shorter lengths ; and 30 ims, Sf 00 06 RW, rates Sy SF ng REDDITCH, WORCS. 
: Expansions 14° to 12 7. 10/6 7 i ing oa 
long, 5 32” to # dia., each, 15/- each. ; 
ye 22G to 16G, 24/- each. } SPRING MAKERS FOR 100 YEARS 
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you! REN OLD chain pinions 


AN ADDITIONAL SERVICE ready bo red 


To make stock chain drives even 
more easily available to the 


user, we now offer a range of d k d 
stock pinions bored and keywayed an eywaye 
(B.S. taper keyways), providing a 

range of alternative bore sizes. 


Available for your shafts from our shelves at— 





BIRMINGHAM, 3 Lombard House, 144 Gt. Charles St. 

BRISTOL, 8 16, Whiteladies Road 

CARDIFF 68, Bute Street, f t d d 
GLASGOW, C2 26, Blythswood Square, 0 ir S a n a ir 
LEEDS, | 13-14, Park Place 

LEICESTER 86, London Road, 


LONDON, W.C.2 Bush House, Aldwych, 


é 
MANCHESTER 102, Manchester Rd., Choriton-cum-Hardy % h aft SS Zes 
BELFAST Henry R. Ayton Ltd., 7 Brunswick St. 
DUBLIN Henry R. Ayton Ltd., 20, Harcourt St. 
NEWCASTLE-ON-TYNE A. S. McHugh & Co. Ltd., 46, Sandhill 





Write for Leaflet Ref. 216/195 
STOCK PINIONS — FROM SHELF TO SHAFT! 


me) 6dr RENOLD CHAINS LIMITED - MANCHESTER 
Sry, 


p——* 
“<i @ ~~ 





OPEN STEEL FLOORING + STAIR TREADS & HAND-RAIL STANDARDS 


1 Tat HLL 


Every bar weided—no rivets to 
work loose. 


Weight carrying with minimum 
depth and weight. 


Non-slip serrated tread. 
Any width or length. 


Spaced bars permit light and air 
circulation and easy painting 
and cleaning. 


With acknowledgements 

North Western Gos Board to 
whom we are indebted for the 
privilege of taking this photograph 


» Te onl 


peiid 


at © Sarr ate 


= 
= 


“STANWELD ENGINEERING CO. LTD. 54 UPPER DUKE STREET, MANCHESTER |S 
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HOLLOW BORED SHAFTS 


vtti Pivcntimanashaae 


i ui 


© ne i 





all on our own 


We are the only people to commercialise deep hole drilling. 
By this method we produce hollow bored shafts, the chief 
advantages of which are as follows :— 

PRICES ARE KEEN particularly where small quantities or 
special sizes are required, or where the bore diameter is 
less than half the outside diameter. 

SPECIAL PROBLEMS can be dealt with by the hollow boring 
method that cannot be dealt with practicably by any other 
process. We can for instance drill different diameter bores 
within one shaft, profiled if necessary tc any shape re- 
quired. If you want quick delivery of hollow bored shafts— 
whether in stock sizes and shapes or to your own specifi- 
cations—it’s worth getting to know more about Keeton’s. 
We bore any diameter hole from }” to 6” in lengths up to 
4’ in the smaller bores and up to 18’ in the larger bores. 
Send for free leaflet. 





KEETON SONS & CO. LTD. 


A MEMBER OF THE FIRTH CGLEVELAND GROUP 


ROYDS FOUNDRY AND ENGINEERING WORKS, SHEFFIELD, s 
CRC IKP 
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NOTHING'S TOO 





BIG 


NOTHING’S TOO SMALL 























The Complete Lifting Tack'e Service . . . 


Shown at the left are a few of the special purpose lifting attachments 
designed and manufactured by us; we enjoy grappling with the 
difficult lifting problem! Equally, we are well placed for the 
economical production of the straightforward job, and our facilities 
for examination, testing and repair, as shown on the right, are very 
complete, both at Manchester and Glasgow. Every job is fully 
certificated. Our services are available from whichever of our works 
is nearest to you. 


BRITISH ELECTRICAL REPAIRS LIMITED 
Empire House, Charlotte Street, Manchester | 


General Manager: A. Sorley. 
Telephone Nos.: CENtral 1378 and 364 





GLASGOW WORKS: Adelphi 


MANCHESTER WOR land 
Rt sneering Works, 135/143, Reid 


Street Newton, Manchester, 


Telephone Nos.: Col; erst 2708 eton, Gl “E. Telephone \ ; 
ter business hours: - Bross. ~¥ ig ® After oer, Lifting 
rea 7 Monager, Lifting Take’ Services: Gite —. “8 os _ -_ 


Haw hk, 
Also Electrical Works at Bath, Birmingham, Cardiff, Chesterfield, Edinburgh, Glasgow, 112%i¢ 
London, Manchester, Newcastle, Swansea. 





dm BE 













































CE.A. sid 
' sce turnou 
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{ 
sBmond cros: 
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20 years € 
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& CE.A. sidings layout fans out from the B.R. 
oe turnout to four marshalling sidings. These 
ow to two tracks where a bridge is crossed and 
mond crossing is incorporated in the layout to 
maximum layout capacity. The layout opens 
" to three tracks, one of which feeds the wagon 


Shera second track incorporates a diamond 


ing to service a double track into the loco 





within which the rails are sunk flush with 





urface of a concrete floor. This layout is 


pcal example of Summerson resources 


MORE PITS CHOOSE 
BAGNALL DIESELS 


The West Midlands Division of the National Coal Board 
has now placed orders for seven Bagnall Diesel 


120 years experience in designing, 


wacturing and laying 





ay sidings. 


Locomotives for employment in five pits in their area. 
Five of these orders relate to the 208 h.p. 0-6-0 type, 
of which an abridged specification is shown below. 


| Specification of a 208 B.H.P. 
Diesel Mechanical locomotive 
: 4ft. 8in. gauge. 





Summary of leading particulars :— 


Wheel arrangement .. ee ne ++ 0-6-0 
Engine National M4AAs5 208 h.p., 1,400 r.p.m. 
Gearbox. Change Speed: 

Self-Changing Gear Co.’s Type we A.4 


wo hr 


Wheelbase aa . Se x 

Length over Buffer Beams . ° oe = * 

Weight in Working Order .. ee 28 tons 
Adhesion Factor e¢ oo oe 3°71—1 i 

Minimum Radius of Curve .. ee -. I7sft. 
- The maximum Tractive Effort of the locomotive +s 4 
16,900 /bs., and it can haul on level—exclusive of % 








its own weight—1,021 tons. 
alwavs consult i 


SUMMERSONS beams em oC HEERAN 


—~Conran¥ 


first, for sidings 








W. G. BAGNALL LTD., CASTLE ENGINE WORKS, STAFFORD 


| ™“*" Telephone: 321 & 322 Stafford. Telegrams: Bagnall—Stofford. 


dm BLI14 





WAS SU MERSON & SONS LTD., MOWDEN HALL, DARLINGTON, CO. DURHAM. 
Done: Darlington $226, London, Se Deane Yard S.W.1. Telephone Abbey 1365/6 








an nee 
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This grease has 
NO MELTING POINT! 









BENTONE GREASE 
MOLYBDENUM DISULPHIDE 


== Kocol MOLYTONE GREASE 











- 
a 
™. 
. 
- 
‘. 

. 
. 
"eee 

ee, Oe ee let 
*. -- 
| CE IM ae rei Te a cael 
*. Po 
%e o* 











Rocol Limited announce an entirely new development 











in grease lubrication, combining the following 





Gould your 

transmission 
be giving you 
araw deal? | 


The spindles go round and round—but whether they 
do so economically is another question. S$ & P could 
answer it. Our wide and varied experience in manu- 
facturing most types of belting, spindle tapes, leading- 
in tapes and similar products is always at your disposal. 
Write today — tell us your problems! 


important lubrication features : 


* NO MELTING POINT due to its Bentone Grease base. 
* TEMPERATURE RANGE 40°F to +420°F | 
* WATER REPELLANT to an exceptional degree. 

* EXCELLENT METAL-WETTING PROPERTIES 


* MAINTAINS CONSISTENCY over the full temperature 


range and under all working 


conditions. 





GROOVED 
ALL THE ADVANTAGES 


OF MOLYBDENUM DISULPHIDE 
LUBRICATION 















— 


an 
SPINDLE 
TAPES 

















SMALL & PARKES LIMITED 
HENDHAM VALE WORKS + MANCHESTER 9 
London Office: 76 Victoria Street, $.W.1 





To SMALL & PARKES LTD 


Please send full details of your textile products and 
Technical Advisory Service. 








og feet 





s COMPANY 
’ 


fi ~ for feta fe Wig fal seats a 
€ rot 


ADDRESS 





prices will be sent on applica- 
tion to: 





‘ ROCOL LTD., IBEX HOUSE, MINORIES, LONDON, E.C.3. TEL.: ROYAL 4372 
4 Or ROCOL HOUSE, SWILLINGTON, Nr. LEEDS. TEL.: GARFORTH 2261/2 
n.d.h. 1262 
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when quality and reliability eo a COoOY CGOez ? 


backed by service are specified 
...this means 


pox po 


GILKES 


It does mean something .... 


They are symbols used in the planning 
Stages of the Ferranti system for the elect- 
ronic control of machine tools. This system 
makes a notable contribution to the solution 
of the problem of batch and prototype 
manufacture as well as producing cams, 
dies, jigs and tools. It is applicable to 
milling, turning and boring and shows enor- 
mous savings in both time and cost. 





Find out what it means to you ! 


VISIT STAND No 617 


INTERNATIONAL 
MACHINE TOOL EXHIBITION 
Olympia, June 22nd- July 6th 1956 























These GGG Industrial Pumps were supplied for the main water 





supply pumping station of a large and important factory. The 


Gilkes installation is complete with stand-by unit, and gives 300 





g.p.m. at 85 p.s.i. The plant is pressure-operated and feeds 


direct into the factory mains. | FERRANTI LTD 
i CREWE TOLL - FERRY ROAD 


GILBERT GILKES & GORDON LTD EDINBURGH 5 
PUMam sen TURGINE MANE AS I London Office: KERN HOUSE 36 KINGSWAY, W.C.2 


KENDAL Telephone Kenda! 28 ENGLAND 
Londen Office CRAVEN HOUSE KINGSWAY. LONDON WC2 Telephone MOLCORN 3231/2 














ES/T30 
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Over and over again a few minutes 
work with a Heli-Coil Kit will save 
costly work from scrap. No shop 
can achieve maximum output unless 
Heli-Coil is part of its equipment. 
The technique is rapid, simple and 
highly efficient. 


Reduce your re‘ect list today 


= rec bal 
si prorectio 
vE THREAD 


~~ 
No 
ws 


HELFCOM 


SCREW THREAD INSERT RIT 


& Regd. Trade Mark 
Contact your Main Distributors today. 


Messrs. Fyfe & McGrouther Ltd., Glasgow C.4. 
White Milne & Co., Dundee 

Henry Osborn Ltd., N wcastle on Tyne 

Smith Nicholson & West Ltd., Halifax 

Alexander Kenyon & Co. Ltd., Manchester 3 

G. F. Bridges Ltd., Birmingham 4 

Woodberry, Chillcott & Co. Ltd., Bristol 

Modern Tool & Equipment Co., Ltd., Belfast 
Smith & Grace (Sales) Ltd. London, N.W.1. 


——— 





HELI 


ARMSTRONG PATENTS CO. LTD. BEVERLEY, YORKSHIR 
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FLAMEPROOF etecrro mecunicn 
BRAKES 


A. C. 
and 
D. C. 





ee EE Sr 


ELLISTON, EVANS 
& JACKSON, LTD. 
LONDON 


AND 
BRIDGWATER 























PERFORATED METALS 


for all purp<ses 


MILD STEEL, STAINLESS STEEL, 
COPPER, BRONZE, BRASS, ETC. 


Elevators, Storage 
Conveyors, Washers for Sand 


and Gravel 











ee 





























Simple as... 





... building A, B, C bricks 
is the erection of aq ° 
MECHANS Pressed. Steel Tank 











@ The tanks are composed of 
only three unit plates, types A, 
B and C. 


@ Capacity may be increased by 
extending floor area or depth. 








@ Joints are made oil or water- 
tight by the insertion of special 
plastic composition. 





@ Plates are bolted together and 
no riveting is required. 





@ The tanks are suitable for 








erection on concrete or masonry 
foundations or can be supplied 
with steel towers. 








MECHAKS LIMITED SCOTSTOUN IRON WORKS, GLASGOW, W.4 
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Swift 24L10 Lathe with two saddles (6 in. raising 
Slocks for occasional us). 


Swift lathes are made in all 

sizes and types up to 40 

inch centres and 60 feet 
length. 


= 


Write for full lists. 


EXO RES WV fl thd IGCESIO)N [Syal yl wl) 
CLAREMONT WORKS : HALIFAX - ENGLAND 


0 
Flywheels and 


circular castings 
in cast iron 


i 


Phone: Halifax 3792 Grams: Swiftly, Halifax 





Front Tractor Wheel 























In order to offer competitive 
prices we have specialized our 
production in Newcastle upon 
Tyne. Our foundry and machine 
shop equipment is most suitable 
for Repetition circular grey iron 
castings. Flywheels are produced 
from our own patterns, machined 
and balanced if desired. Present 
production covers a range from 6in. 
to S0in. diameter and from 20 to 
1,000 Ibs. in weight. 


All castings can be shot-blasted if 

required. Capacity available for 

any type of pattern making, 
casting and machining. 


Typical 
Flywhee 


LOG 
(NEWCASTLE) LTD 


PHONE: 28291/2/3 TELEGRAMS: WHEELS, NEWCASTLE 


Tronfounders 
& Engineers 
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CO A it 


“GREEN ARROW” SERVICE 


Full load export consignments can go by rail quicker, 
registered direct from your nearest Goods Depot 
to dockside, and controlled by trained staff at every 
stage of the journey. The Green Arrow Registration fee 


per full load is only 2/6d. 


“GREEN ARROW” TO BE SURE 


ASK YOUR LOCAL GOODS AGENT FOR DETAILS 










BRITISH RAILWAYS 
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Remarkable performance 
of Aluminium Bronze 


0.10 IN. SHELL WITHSTANDS OVER 
2 TONS PER SQ. IN.! 





6 Ibs. per sq. in. 
» Bass fs tle 


Recently we tested to destruction two similar hollow castings 
one in gun-metal, the other in aluminium-bronze. The 
gun-metal had a wall thickness of 0-25 in. and withstood 
pressures up to 4480 Ibs. p.s.i—a very good performance. The 
casting in-aluminium-bronze burst at a slightly higher pressure 
(4.816 Ibs. p.s.i.) but its wall thickness was only 0-10 in. Surely 
an impressive demonstration of the weight/strength characteristics 
of this alloy. 
We were one of the first foundries to cast in aluminium-bronze 
and to-day we supply castings in this alloy to customers all over 
the world. 


i CASTINGS FROM A FEW OUNCES TO 10 TONS... 
in all non-ferrous alloys. Precision machining. Specialists in 


aluminium-bronze, centrifugal-cast wheel blanks, and chill-cast 
rods and tubes. 





—— 





One of Britain’s Largest NON-FERROUS Foundries 


Send your enquiries to : 
T. M. Birkett, Billington & Newton Ltd., 
HANLEY AND LONGPORT, STOKE-ON-TRENT. 


, Head Office: Hanley, Phone: STOKE-ON-TRENT 22184-5-6-7 
Longport, Phone : STOKE-ON-TRENT 87303 
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For use wit 


AIR or GA 


L 15 TYPE CONTROLLER 


inlet Pressure 5 to 3,000 Ibs./sq. in. 
Outlet Pressure Range } to 1,500 Ibs./sq. in. 





Weight 3} Ibs. approximately 


We specialise in this type of equipment and can place at your 
disposal research and development facilities 


A.1.D. APPROVED 
Contractors to M.O.S. and Admiralty 





oO 











HALE, HAMILTON & CO., LTD. 


Frays Mill Works, Cowley Road, Uxbridge 
Phone: UXBRIDGE 6525-6 





Make your factory flexible 
by the Croid-Cooper method... 


With the Croid-Cooper system of machinery installation 
your layouts can be changed overnight without 
impeding production. Each machine is simply stuck 


down on a felt base which absorbs vibration. 





Holding power is 50 Ibs. 


CROID 65 to the square inch, so 
MACHINE FIXING GLUE the machine stays put as 


E long as you want it. 
C 0 0 B Pp ) Send for more details 
FELT | =: 


COOPER & CO. (B’HAM) LTD., Brynmawr, 


BRECONSHIRE. 


Tel: Brynmawr 312. Telegrams: Felting Brynmawr. 























EN 
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WARDS’ FACTORY PLANNING & INSTALLATION DEPARTMENT 


SUCCESSFULLY COMPLETE ANOTHER DIFFICULT TASK 


INSTALLATION of 
Sooo TON 


PRESS 


Tuis difficult type of 
Installation has become routine 
to Wards’ Factory Planning and 
Installation Department. Often 
such work has to be carried out 
to a carefully planned timetable 
to avoid the disturbing of other 
plant in production. This 
department has not only the men 
and equipment to move heavy 
machinery quickly and efficiently 
but it can when necessary 





call on the large resources of 
the Ward group of companies. 
Whether you want to move a 
single machine or a complete 
factory remember, 

Wards can do it 


ANOTHER 
rw ww 


‘Thos. WW. Ward I:ta 
FACTORY PLANNING & INSTALLATION DEPARTMENT 


AcTiIVITY 





ALBION WORKS ° SHEFFIELD 


and Brettenham House, Lancaster Place, Strand, W.C.1. 


Phone: 26311 (22 lines) Grams: Forward, Sheffield 


Phone: TEM 1515 
FPI/14 
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BLAST, STEEL 
FURNACES 


H.B. 
STOVES 


COMPLETE 
FIREBRICK 
INSTALLA- 
TIONS 





Staff:- 80 Furnace Bricklayers 


TATTERSALL 








137 Southfield Rd., Middlesbrough 




















| »BOSS> 


Pressure Gauges 
Water Gauges 
Safety Valves 
Air Fittings 
Reducing Valves 
Expansion Joints 


BRITISH STEAM 


BEDFORD ST. 


Alsc at London, Live 
Glasgow, Manchester 





| SPECIALTIES 


SPECIALTIES LTD. 


Calorifiers 
Injectors 
Steam Traps 
Lubricators 
Separators 
Float Valves 


LEICESTER 


l, Whiston, Bristol, 
Newcastle-on-Tyne. 











— 

















TATE so tenoip-operated 








or 
SEMI-BALANCED oe 3 
9 
VALVES oo 
RANGE; rm ont 
+" to 4” bore wo 
5 to 200 Ibs./sq. inch 
pressure. 
ENCLOSURES a 
TOTALLY TERIAL 
DUSTPROOF. STANDARD 
WEATHI RPROOF, PITCHES 
WATERTIGHT. To 
FLAMEPROOF. 7 FEET DIAMETER 





FLUIDS : 
STEAM, WATER, AIR, SPIRITS, OIL 
AND CHEMICALS 


JONES, TATE & CO., LTD. 
VICTORY WORKS BRADFORD 


TELEPHONE: 
BRADFORD 28348/9 


TELEGRAMS : 
VALVE, BRADFORD 


| send your enquiries to :— 





| New Bond Street, Halifax. 








‘GREENWOOD’S STANDARD GEAR CUTTING CO. 


Telephone: Halifax 5217/8. Telegrams: “ Gears” 


| General Machine Castings made to customers’ Patterns. Low Prices tor Planing, Boring, Turning, Screwcutting 


LTD. 
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The preheating of heavy 
fuel oils by ‘‘Dunlow’’ Elec- 


tric, or Steam Electric Heaters 


is safe and economical For 
low and high pressures and 
low and high temperatures. 
Suitable for Storage Tanks, 
Burners, Separators, Purifiers, 
Diesel Engines, etc. 





DUNCAN LOW LTD. 
292 BELL STREET, GLASGOW C.4. 


Telephone : Bell 1961 
Telegrams : Immerser, Glasgow 








STONE 
BREAKERS 


CRUSHING ROLLS 
SCREENS 
ELEVATORS and 
CONVEYORS 


Makers: 


R. BROADBENT & SON, LTD 
Stalybridge 


Tel. No. Stalyoridge 2201/2 
Tel. Address ‘Broadbent Stalybridge’ 











Jor new drives 
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3% 
FASTEST o 














For Aluminium 
and Steel 
Window Frame 
Construction 


+ A.l. Automatic 
Flash Butt Welding 


@ Fully automatic 

operation. 

@ Dual purpose 
clamping for 
mitre and 
reverse bar joint. 

@ High speed 
production— 
Consistent results. 


foremost tn design -supreme in performance... 


A.l. ELECTRIC WELDING MACHINES LTD., ROSE STREET, INVERNESS 
Phone: 62 Telegrams: AIWELDS, INVERNESS 





LONDON OFFICE: 68 VICTORIA STREET, S.W.! 
Phone: ViCtoria 4101 Telegrams: AIWELDS, SOWEST, LONDON 
Also at BIRMINGHAM (Phone: Northern 1266) 
and GLASGOW (Phone: Douglas 6408/9 


ELECTRIC WELDERS 





for-Replacements 
SUPE 
Lo nqer 
cares 


y Vie 


ASK FOR 
PRICES 
RNR 
WIGGLESWORTHS 


the originators and 
largest makers of 
V-belt drives in 


~|FRANK WIGGLESWORTH & CO. LTD 


SHIPLEY YORKS 
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* 
* 
LOCOMOTIVES 


Designers and Builders 
of Steam, Diesel 

and Diesel-electric 
Locomotives 


HUDSWELL, CLARKE 
& COMPANY LIMITED 
Railway Foundry, Leeds 

Sane nem One ntna 


@ Victoria 6786 
. 


Your customer in 


Kuala Lumpur 
did not order 


the RUST 








When you’ve worked hard to get the export 
contract and taken the trouble to make a first- 
class product, it seems crazy to let rust undermine 
your customer’s goodwill. All ferrous metal 
parts and assemblies must be adequately protected 
before shipment and this is where the RODOL 
products give yeoman service. RODOL is 





CROSTHWAITE FURNACES and 











: ‘ ‘ Ss le 

applied by any convenient method—dip—spray— von ten Rena oil ge gun 
‘ ‘ 5 32, Victoria Street, London. S.W.i Tel.: Abbey 2946 

brush or even wiped on with a clean rag. Various 

grades are supplied to give any desired degree of W ED FL P 

protection at low unit cost. We will be pleased ELD STE L LATEWORK 





to supply literature and samples if you write us. 


0 i RUST PREVENTIVES 
to give positive protection 


Apply 













CYCLONES 

FLETCHER MILLER LTD - ALMA{MILLS - HYDE - CHESHIRE | BEDPLATES 
Telephone: Hyde 781 (5 lines) Telegrams: Emulsion, Hyde R28 

ANGLE & FLAT BAR RINGS 





THAMES R® BARKING, ESSEX 


TELEPHONE : RIPpleway 3011-2 


DAWSON & DOWNIE’S PUMPS 


HIGH EFFICIENCY TOTALLY ENCLOSED 
POWER PUMPS 











OIL REHNERY PUMPS 


DAWSON’S PATENT 
PIPE LINE PUMPS 


DIRECT ACTING 


BOILER FEED PUMPS 
STEAM & POWER DRIVEN 


PUMPS FOR MARINE DUTIES 
AND LAND INSTALLATIONS 


CARGO OIL PUMPS 
GENERAL SERVICE 
AND AIR PUMPS 
HYDRAULIC PUMPS 


Telegrams: PUMPS, CLYDEBANK 
CONDENSERS, ETC. 


Telephone: 2271-2 CLYDEBANK 





DAWSON & DOWNIE L™ - - ELGIN WORKS, CLYDEBANK 
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The Cinderejlas 
of Industry -.- 


One cannot get very lyrical about 
rags, but Austins take these 
unwanted, unloved objects, 
thoroughly wash and _ sterilize 
them, sort them for requirements 
of every nature and turn them into 
the most useful, hygenic cleaning 
materials for all industrial pur- 
poses. Wherever there is 
machinery, there is a need for 
Austin’s Cleaning Rags. Please 
let: us quote you for regular 
supplies. 


E. AUSTIN & SONS 
(LONDON) LTD. 


Gun Wharf, Gunmakers Lane, 
London, E.3. Tel. ADVance 1211 








“KEEPS ITS DUST 10 ITSELF” | 


The MURAD 
DUSTLESS 
GRINDER offers 
dust protection to 
both the work and 
the worker. It em- 
bodies a dust inhibi- 
tor which renders 
unnecessary the use 
of separate dust ex- 
tractors. It is acom- 
plete self-contained 
unit and can 

placed anywhere in 
the factory to suit 
individual requirements. 








Send NOW | 
5 for a FREE 

Copy of 
Production 
Times—The | 
House Mc;- 
azine of 
Murad De- 
velopments 
Led. 


MURAD DEVELOPMENTS LTD 
STOCKLAKE * AYLESBURY * BUCKS. 


DAWSON & DOWNIE LTD 
CLYDEBANK 


Pumps for all Purposes 











Ashore or Afloat 


Steam 
or 
Electric Drive 


TELEPHONE : CLYDEBANK 2871 
TELEGRAMS; PUMPS, CLYDEBANK 








lways (i 


UNBRAKO 
SCREWS 

COST LESS 
THAN TROUBLE 


UNBRAKO SOCKET 















eon 
RE eB cw 
V St Ne 
ive cout o 
wt 





Instrument Division, 


B.& F.CARTER&CO.LTD., BOLTON 13, ENGLAND 


Telegrams : Braiders, Bolton 


Telephone : BOLTON 4344 (3 lines) 
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Unbrako is undoubtedly the world’s finest screw, a 
precision product that does a job better than it has 
ever been done before. Unbrako screws are the result 
of Quality Control carried out during the entire pro- 
cess of manufacture, involving both material and 
dimensional inspection and Physical Laboratory tests. 
Our service department will be pleased to advise you 
on the type best suited to your requirements. 


SCREW LTD 


COVENTRY 


ENGLAND . 








INDUSTRIAL 
COUNTING 
INSTRUMENTS 


AND 
MEASURING 


MACHINES 
a 











DYSON 
TRAILERS 


THE BEST OF HAUL 
INVESTMENTS 


R. A. DYSON & CO., LTD. 
LIVERPOOL 





po A _ 
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JOSEPH ADAMSON 





any size 

any contour 

from mild or 
special steels 


We undertake the manufacture of 
dished and flanged ends for boil- 
ers, pressure or storage vessels, 
to customers’ requirements and 
inspection by the leading British 
Insurance Companies. 


Our process imposes no special 
limitations upon dimensions, con- 
tours or materials, and a high 
standard of accuracy is maintain- 
ed; supplied with fully-machined 
flanges if required. 


o.B8B8OX 4 







THE 








JOHN FRASER & SON LTD. 


FERRY STREET, MILLWALL, LONDON, E.14 





Makers of 


PRESSURE 
VESSELS 
IMPREGNATORS and 
VULCANIZERS 


Telephone: EAST 1185 Telegrams: PRESVESALS, PHONE LONDON 





DISHED ENDS.. 






JOSEPH ADAMSON & CO. 
P. Hvoe 


in association with 
Adamson Alliance Co. Ltd., 165 Fenchurch St., London, E.C.3 
The Horsehay Company Ltd., Wellington, Shropshire 


ADAMSON 
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53 HAYMARKET 
Works . Trafford Park 


LONDGN .- S.W.t 
Manchester - 17 





FURNACES 


or 


ANNEALING 


? tip 
' 


PRIEST FURNACES LTD. 
LONGLANDS MIDDLESBROUGH 








HAMMERED OR HYDRAULIC 
PRESSED 


LTD. 


CHESHIRE BLACK OR MACHINED 


TO 25 TONS 


Wm. PARK & Co. 


FORGCEMASTERS LTD. 
WIGAN 





CROUP 


JAA 











in the manufacture of 
ENGINEERS’ STUDS 


STUDDING 
CONDENSER FERRULES 


AND 


REPETITION TURNED PARTS 
GEO. GALLOWAY & CO. LTD. 


43 MIDDLESEX STREET, GLASGOW, S./ 





Telephone: SOUth 1077-8-9 Telegrams: “ TORPEDO,” Glasgow, S.1 

















An EFFICIENCY of 79°81% has recently been 
shown on a FRASER WATER 

TUBE BOILER supplied to th 
Bri Admiralty. 

< The Fraser Boiler 
” can raise up 
~ to 10,000 Ibs. 
of steam per 






LESS FLOOR SPACE NEEDED 
GREAT FLEXIBILITY OF OUTPUT 


FRASER 


WATER-TUBE 


BOILERS 


IEustrated Catalogue free on request. 


FRASER & FRASER LTD 


BROMLEY BY BOW LONDON &3 
gir . 


Advantages : 
: HIGH THERMAL EFFICIENCY 















Empire Engineering 
(o. (Manchester) Ltd. 


High Class Brassfinishers 


and General Engineers 


fre 








Makers of :— 


Mechanical Lubricators 
for 
Diesel Engines, Oil Engines, 
Steam Engines, Air Com- 


gtessors, Conveyors, etc. 


Displacement _Lubricators 


for 
Steam Engines and Air Lines. 


Relief Valves 
for 
Compressed Air Units and 


Receivers, Steam Lines, etc. 
Steam Driers, Oil Separators, 
Hand Pumps. 


Empire Works, Clarendon Rd. 
SALFORD, 5, Lanes. 








Telegrams : Appliances, Phone, Manchester 
Telephone: PENdleton 28390 
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The construction of modern sidings demands a high 
degree of technical skill, and Wards, with the 
experience of nearly half a century, can produce 
just that sound construction which makes for 
operational efficiency and low maintenance costs. 
Illustration shows Ward-built sidings at Dorman 
Long & Co., Ltd. 





Leg Sia 


THOS. W. WARD LTD - ALBION WORKS - SHEFFIELD 


TELEPHONE = 26311. = ( 22 LINES ) ° TELEGRAMS “FORWARD SHEFFIELD” - 
LONDON OFFICE: BRETTENHAM HOUSE * LANCASTER PLACE -*..STRAND © WC2 


scAs 



























WEIGHBRIDGES AND 
WEIGHING MACHINES 


NEW DESIGNS 
at 
COMPETITIVE 
PRICES 


* 

E & A. ASHWORTH LTD 
Crown Engineering Works 
STAINCLIFFE ROAD 
DEWSBURY, YORKS. 
Telephone No. 2143-4 


Concrete Roads 
Design and Construction 


Produced as a companion volume to ‘‘Soil Mechanics for Road 
Engineers”, this text-book from the Road Research’ Laboratory 
should prove invaluable to practising engineers and students. Subjects 
covered are the properties of concrete, design of the road structure, 
and equipment and technique of road construction. Illustrated. 


25s. (post Is. 5d.) 
iS 


from the Government Bookshops or through any bookseller 











a 
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Classified Advertisements continued from Page 4 








SENIOR DRAUGHTSMAN required with 
perience of earth moving equipment for interesting 
rk in a new section of large t 


Jrawing Office in the | 
ast Midlands. H.N.C. 


standard. Knowledge of | 
vdraulics and/or gear design an advantage. 
xcellent welfare and canteen facilities. House 
vailable.—Apply stating age, qualifications, and 
<perience to: BOX M 271, Offices of ENGINEERING. 


CHIEF ENGINEER. SKETCHLEY LIMITED, 
Hosiery Dyers and Dry Cleaners, invite appli- 
ations for the post of Chief Engineer responsible to 
Board for technical advice and for maintenance 
f plant at the Company’s four works. Preference 
vill be given to applicants aged between 35 and 45 
vith experience of Water-tube Boilers and Back- 
wessure Turbines, and with general maintenance 
of industrial The 


he 
he 


x perience plant. position 
permanent and pensionable. Housing assistance is 
silable if required. Remuneration will be 


wccording to experience but will not be less than 
£2000 per annum. 

Applications should be addressed 
SECRETARY, SKETCHLEY DYE 
HINCKLEY, LEICESTERSHIRE, and 
“ Confidential.” 


to the 
WORKS, 
marked 
M 260 


DRAUGHTSMEN/DESIGNERS required by 

mdon Office of the SHELL PETROLEUM 
COMPANY LIMITED. Fully experienced in one 
of the following categories: (1) Structural steelwork, 


with some experience of R.C. structures and founda- | 


tion work preferred; (2) mechanical or general 
engineering. Preferably between the ages of 30 and 
40. Salary according to age and experience. 
Pension scheme. Canteen facilities. Social and 
sports club facilities—Please apply in writing, 


giving full details, to STAFF DEPARTMENT (R), 
ST. HELEN’S COURT, GREAT ST. HELEN’S, 
LONDON, E.C.3. M 285 


PLANT ENGINEER, AGE 35-45, required by 
Company embarking on a new project in the Carlisle 
area. Applicant must possess suitable technical 
qualifications backed with practical experience. 
He must have an extensive knowledge of Plant 
layout, electrical, mechanical and boiler main- 
tenance, and must have controlled labour. A good 
salary will be paid according to experience and the 
post is suitable for an ex-Naval or Shipyard Engineer. 
interesting work with an expanding Company 
possessing a first-class reputation for the welfare of 
its employees.—Applications in confidence should be 
addressed to BOX M 283, Offices of ENGINEERING. 


42° 30° Bore swept 
teepiece 11’ 6” over flanges. 


lo 


“ASTON BARBER LTD. 


is | 


| DRAUGHTSMAN AGED 25 or over required | 
| for general Foundry Engineering and Maintenance | degrees in civil engineering or Associate Membership 


work. Salary commensurate with qualifications 
and experience. Contributory superannuation 
scheme. Chesterfield district—Write giving full 
particulars to BOX M 231, Offices of ENGINEERING 


ATOMIC ENERGY 


| SENIOR MECHANICAL ENGINEER required 
| by Consulting Engineers at Newcastle-upon-Tyne. 


The work involves superintending overall and 
detail design of all mechanical plant associated with 
a Nuclear Power Station. The preparation of speci- 

| fications and adjudication of tenders will be part 
| Of his duties, also all correspondence with Clients 
and Contractors during the design and construction 
period. 

The post is pensionable. Five-day week. Inter- 

esting work in congenial atmosphere. 


Apply in writing quoting reference 8.E. to:— 
MERZ and McLELLAN, 


CARLIOL HOUSE, 
NEWCASTLE-UPON-TYNE, 1. 


| STRUCTURAL ENGINEER with wide experi-| 


ence of the design and d: of all types of steel 
structures and with ad trative ex nee 
required to act as deputy to the Chief E 
| large firm of London Consultants. The firm is 





tunities for the right type 
fidence giving details o vious exper! 

salary ju to BO No. 355, GLOVERS 
| ADVERTISING LTD., 351, OXFORD STREET, 
| LONDON, W.1. G 63) 


CLEVELAND BRIDGE & ENGINEERING CO., 
| LTD., have vacancies for 

| QUALIFI 
| Engineers and Designer Draughtsmen, mainly on 
| cetlgowert in the U.K. Salaries 


| with experience. Pension scheme available. Posts 


| in lington, Doncaster, Preston.—Apply in 
writing to THE MANAGING DIRECTOR, POST | 
BOX NO. 27, DARLINGTON, CO. oan. -_ 






(formerly Caston & Co. Ltd.), 


| British Com 


neer by | © 


oO 


ED CIVIL ENGINEERS, Structural | 


commensurate | 


CIVIL ENGINEERING MANAGER. Leading 
f ny with international organisation 
requires services of Qualified Civil Engineer to take 
control of major projects. The company has head- | 
quarters in London and will only consider applications 
rom fully qualified civil engineers holding University 


of the Institution of Civil Engineers. The successful | 
applicant will be required to take complete control | 
of large civil engineering projects each representing | 
several million pounds in value. Extensive experi- 
| enee in the organisation, design, and costing of large 
civil engineering works is essential. The appoint- 
ment will be based on London headquarters and 
carry a salary within a scale of £3,000 to £4000, 
dependent on qualifications and experience. Pension 
scheme and assistance for house purchase are 
available. Applications stating age, experience, 
| qualifications and present salary, which will be 
| treated in strictest confidence, should be sent to 
BOX M&O, Offices of ENGINEFRING. 


A. REYROLLE & CO., LTD., OF HEBBURN- 
CO. DURHAM, who are the largest firm of switch, | 
| gear specialists in the world, ve vacancies for 
| CONTRACTS ENGINEERS, both for home and 
overseas contracts work on K.H.V. and H.V. switch- 
poe The A yy would be for work at } 
ebburn, and it is customary for the Company to | 
| appoint engineers for duties in the overseas and home | 
| area offices from e rs trained at Hebburn. | 
The work requires initiative and affords the engineer 
| individual responsibility. It is interesting and | 
| varied and wep wa duct both technical | 
| and commercial negotiations. The desirable quali- | 
fications are therefore a Degree or a Higher National | 
| Diploma or Higher National Certificate, but candi- | 
| dates having an Ordinary National Certificate who | 
are still proceeding with studies could be considered | 
| specially. Applicants need not have specialised 
| viously in switchgear, and, if necessary, suitable | 
| introductory training would be arranged. Applica- | 
tions, giving ticulars of technical training 
| and previous experience, should be forwarded to the 
| CONTRACTS NAGER, A. REYROLLE AND 
0., LTD., HEBBURN, CO. DURHAM, marked 

* PERSONAL.” L 802 





and the vacancy offers excellent oppor- | 
of man.—Write in con- | 
ience and | 


There is an opportunity for a 
DEVELOPMENT ENGINEER AND 
DRAUGHTSMAN who seeks an interesting and | 
varied career to join the staff of a leading industrial | 
organisation. xperience is required in design of 
special p' machine tools, Tayoss of services, 
handling of plant engaged on large and small pressed | 

steel components. | 
| Ability to follow a job through to completion is 
required. Education to H.N.C. or equivalent is | 
preferred. 

Pension and Sickness insurance Schemes and 
| Canteen facilities are available. 

Application should include details of age, experi- 
| ence and salary required to:—CHIEF ENGINEER, 
JOHN THOMPSON MOTOR  PRESSINGS, 
| LIMITED, WOLVERHAMPTON. M 40} 

} 


century’s experience are at the service of industry. 


We are specialists in the 


to insurance company requirements. 


WELDED FABRICATIONS 


TAINERS, REACTION VESSELS, PRESSURE VESSELS, HEAVY TRUNKING 
AND DUCTING, DRIERS, MIXERS AND HYDRAULIC PRESSINGS. 


TABARD STREET, LONDON, S.E.I ¢ Telephone: HOP 1991/5 


West London Water Treatment Engineers require 
ASSISTANT FOR 
having engineering or chemical degree 
Scheme. 
and 
ENGINEERING. 


CHIEF ENGINEER. 
with overseas connections requires a Chief Engineer 
| to supervise the civil, mechanical 
constructional work on site of a major engireering 
project. 
senior engineers with wide experience of such work. 
The post is a home appointment and depending upon 
experience, carries a salary in the range £2:00 to 
£3500. Amenities include a house purchase scheme 
and pension fund. Applications will be treated as 
strictly 
age, qualifications, ex 
BOX M81, Offices o 


GRADUATE ENGINEERS (MECHANICAL) 
required immediately 


| LIMITED, HOLME HEAD WORKS, CARLISLE 
M 133 


ENGINEERS 
TO INDUSTRY 


Our modern plant, skilled staff and more than a 


INCLUDING AUTOCLAVES, TANKS, CON- 
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TECHNICAL SALES, 
Pension 
Apply with full details of qualifications 


experience to BOX M230, Offices of 


Leading British Corapany 


and electrical 


Applications will be considered only from 


rivate and confidential and should state 
rience and present salary to 


ENGINEERING, 


for a progressive Chemical 
Industry located in the North of England. These 
vacancies are for design work in the Chief Engineer's 
Department and are of special interest to young 
engineers with a flair for design and development 
work who have served a Graduate Apprenticeship, 
The age range is 26/33 and the salary within the 
range £1000/£1500 depending upon age, quali- 
fications and experience. There is a scheme for 
assisting married men with house purchase and 
removal expenses. Annual bonus and Pension 
Schemes are attractive.—Applications, which will 
be treated with the strictest confidence, to BOX 
M 195, Offices of ENGINEERING. 


CHIEF ENGINEER required by textile manufac- 
turing company—a_ vertical organisation with 
Spinning, Weaving, Finishing and Power Plant on 
one site. Will be responsible for control of steam 
generation and utilization plant, mechanical, elec- 
trical work and for preventive maintenance. Appli 
cants must be corporate members of one of the 
senior Engineering Institutes. Good superannuation 
scheme. House available.—Applications to PER- 
SONNEL DIRECTOR, FERGUSON BROTHERS, 


Large Civil Engineering Company with Headcuarters 
in the Liverpool area, carrying out railway electri- 
fication schemes require to expand their technical 
and drawing office staffs immediately. Applications 
are accordingly invited from 
DRAUGHTSMEN (Mechanical or Strvesural) 
TECHNICAL ASSISTANTS (Civil or Mevhan- 
ical), qualified to a minimum of O.N.C. standard 
for the design, estimating and engineering sections. 
Excellent rates of remuneration and conditions of 
service, including a five day week.—-BOX M 96, 
Offices of ENGINEERING. 
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construction of equipment 
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cristae logures in the | : ai aca TECHNICAL ENGINEER required by | JUNIOR DRAU ee 
Midlands have ee eden for ambitions | OLL AND CHEMICAL PLANT CONSTRUCTION | wRiGHTS’ ROPES LIMITED, BIRMINGHAM, 9, | National Service ae 2 ps Rd a Mee 
' DESIGN DRAUGHTSMEN preferably with| wauacers “AND supervisors | Study design and application of Steel Ropes. | plant installations, A.E.8.D. minimum rates o: 

some experience in this or a similar sphere. ~~~ | REQUIRED FOR WORK IN MIDDLE EAST, | Sound practical knowledge mechanical handling | Five-day week and 
ing work with encellent salacy and every copertuns y FAR EAST AND UNITED KINGDOM. 


superann p ny 
Tet | analor mining, cnsipering, ctential. Previous | Dy leter giving detals of vechnleal eduction 1. 
for promotion to senior position in a rapidly v cape > 2 : 3 | plead education i. ti 
organisation. Write in confidence with details of | anacers ani SUPERVISORY meat, | eaptable. Fonsion Scheme— Write MINIS. Cals LOOTED, CLIFTON HOUSE, EU st0% 
Ph onee, | positions, pet ITED, noe a, oq NEERS capable of taking charge of field project - b N, N.W.1. , 


RD | | v, 
| organisations varying from a single plant or unit to | 
LANE, WEST BROMWICH. @ 627 - comprisi S complete refineries with field aR. A WS ee ae a: 
forces consisting of upwards of 150 staff and 3,000 | 


men. a must heave held responsible | 





























| positions in similar capacity and must have some 
years of experience in field construction of oil or 
| chemical plants. Chief qualifications ow are 
good organising and a = ity, — 
, ‘n ‘ pe sound knowledge of the following branches 0 
FRASER & CHALMERS engineering activity:—Drafting, Civil, Mechanical COMPRESSORS ” 
_ —e 7 , ra Electrical, Welding, Vesse an ping, e! 
E} GIN E ERING W ORKS Office organisation covering staff, labour, costs and 
. Joe eS materials. Top age-limit for work outside U.K. is , 
ERITH, KENT, 55 years. Applicants must be apne fit and for + 
| prepared to reside at site of work with or without te 
: : family for periods varying from 6 months to 2 to 3 
have vacancies for a number of years, according to the magnitude and location of the oe 
i | project. Salary and allowances will be substantial HIGH PRESSURES 
' SENIOR and commensurate with experience and ability of | 
a ge a - * 
op men only need apply. Applications, givin: omen 
DRAUGHTSMEN details of past experience and peatlens held, ghoul and 
’ ; be marked “ Confidential” and will be treated TA 
with good experience in | accordingly. 
. | CONSTRUCTION MANAGER (PROCESS | 
Structural or Heavy Mechanical work. PLANTS), FOSTER WHEELER, LIMITED, 3, | 
: : IXWORTH PLACE, LONDON, 8.W.3. M6 | 
Attractive salaries will be offered to | | 
suitable applicants and the positions 
available offer excellent prospects for | | an 
t. | DRAUGHTSMEN required in various drawin 
its coca | offices at Fort Dunlop. There are exceptionally goes 
Present holiday arrangements will be | opportunities for draughtsmen interested in plant 
b ane | layout (including services), special purpose machine 
— | design, and tyre, design. Promotion comes swiftly TD., 
, 7 . © keen and efficient men. re is a nsion 
Apply to Personnel Manager, giving | scheme, Please write, giving % oF and 
age and full details of training and experi- | salary required, to PERSONNEL MANAGER DARTFORD. 
ence. M 152 |(M.18), DUNLOP RUBBER CO., LTD., FORT 
| DUNLOP, ERDINGTON, BIRMINGHAM, 24. 
| G 667 














A large industrial company in the South of England | 
is engaged on a programme of expansion running | 
into several million pounds. The programme not | 
only includes extensions to existing plants, but | 
provides also for increased activity into relatively 
novel fields. The individual projects vary in charac- 
ter and involve all types of engineering from light 
precision machine work to heavy process equipment, 
and include all the planning, layout and procurement 
associated with the design and erection of large 
manufacturing units. 
To help this programme forward, the company 
> ay es to engage } 
A FEW FIRS LASS MEN TO STRENG-| 
THEN ITS ENGINEERING DIVISION. Appli- 
cations are invited from men holding First or Second 
Class Honours degrees in Mechanical or Chemical | 
Engineering with some years of industrial experience 
following graduation. In addition to technical 
competence, the organization requires men of 
energy and initiative with good personal qualities. 
The Company would also be glad to hear from men 
who are graduating this year, who are free from 
National Service and who served a recognised appren- 
ticeship. 
Attractive starting salaries will be paid and those 
appointed should progress fairly rapidly to an initial 
' salary ceiling of around £1,300 per annum. Beyond 
this there is plenty of scope for progressive remunera- 
tion. The Company works a 56-day week in pleasant 
surroundings, and pension and profit sharing schemes 
are in operation. Special mortgage facilities can 
be granted towards house purchase, and assistance is 
also available towards removal expenses.—Apply 
to BOX M 124, Offices of ENGINEERING. 























TECHNICAL DIRECTOR-—Leading British Com- | 
pany with headquarters in London wishes to appoint | 
a Technical Director. The position requires an 

experienced engineer, highly qualified, with wide 

experience in the design and construction of major | 
engineering projects involving mechanical, civil and | 
electrical engineering. The candidate appointed | 
will have a seat on the Board and will be responsible | 
for the general administration and co-ordination of | 
the design and engineering organisation involving 

the control of contracts running into several millions | 
of pounds. Applications, which will be treated as | 
strictly confidential, will only be considered from | 
engineers having university degrees and wide experi- | 
ence in the general design of the type of apuinate 

referred to in this advertisement. The salary level 
will be between £3000-£4000. The Company 
operates a Pension Scheme and facilities for house 
purchase and removal expenses are available.— 
Applications should state age, eT qualifica- | 
tions and present salary, to BOX M 174, Offices of | 
ENGINEERING. | 

















To meet a big new programme of development, a 
large organization with Headquarters near London, 
urgently requires 
MORE DRAUGHTSMEN. In particular, men 
are wanted who are experienced in work associated 4 
with chemical plant, e.g., pipework, vessels, heati 4 
and ventilating, drying, ywder conveying an INTERNATIONAL FAIRS \ 
packing. Mechanical draughtsmen are also wanted, i: 

since the programme includes development work in | 
e novel processes which are essentially mechanical in | 
nature. In addition, there are vacancies for men | 
with plant instrumentation knowledge. Attractive | 
starting salaries will be paid, and na profit | J 
sharing schemes are in operation. 5S ial moi e | 
facNities can be granted once S51 will be supplemented by the 
assistance is also available towards removal expenses. 


Apply in full to BOX M138, Offices of 
ENGINEERING. 


, wetariurcisr spire ox ioe roy LL CZECHOSLOVAK ENGINEERING EXHIBITION 
, South East England. xperience of melting, sand 


control and mechanised production preferred. 
Pension Fund and Employees’ Share-holding | 

, Scheme operated.—Write, stati e, experience | 
and salary required, to BOX 149, Onices of | 

ENGINEERING. | 





Brno 8th to 30th September 1956 
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GRADUATE ENGINEERS, AGE 25/30, required 
| to train for executive positions in production and | 


} works management in medium/heavy engineering 
| industry producing earth-moving equipment in | 
le fo -—p. progressive and up-to-date factory.—Applications 


| 
| in writing in first instance giving all relevant par- | 
| ticulars and approximate salary required to 
| PERSONNEL MANAGER, RUSTON-BUCYRUS, 
| 

















LTD., LINCOLN. M 201 
: os y WEAPONS RESEARCH 
hn { ¥ ie | DRAUGHTSMEN, SENIOR AND JUNIOR, | DIVISION 
— | ot = — pe or aes my experience, | 
mn required for Diesel Traction D Offi it 1] 
AS FORW IN CLUTCH IGN tn Landon mon N.W_10. "agai in writing ving | A. Vv. ROE & co., LTD 


| age, details of experience and salary required, to | 
GENERAL MANAGER, BRITISH UNITED 


rans a ig , 4, HANOVER SQUARE, INSTALLATION 
’ ON, : M 87 
[ENGINEER 


x The most Universal Clutch for every type of 
friction drive. 


*# The most extensively used. 
x 30 Years of intensive specification. 


* The most successful in both performance and SEMERAL CAMAGER. cpehle cf hecuning 








Managing Director of Company in twelve months, quire 28) , 
durability. required for Mechanical Toy Factory in London. | o ee d = design 4 ee 
Responsibilities will include direct control of all ment work connected with the 
*% Mechanical, Pneumatic and Hydraulic types. phases of production and production engineering | ground and air launching of 

“ rom prototype to finished article. Factory Com- j issi This is ni 

TAYLOR INDUSTRIAL CLUTCHES > - 2 group and sales and finance are oF oudien lnanice “ oe 
1andied by head office. Applicants should hold | SION Carrying a got 
| H.N.C. or membership of recognised engineering | salary and prospects of advance- 

TROWS UPPER WORKS institution. Adequate four-figure salary with | ment in an expand 0 
CASTLETON . LANCS | participation in profits and contract if successful : : 1: I —— ae 
| after initial period.—Reply to BOX M 254, Offices isation. The Company has a 

Phone: 57830 CASTLETCN ROCHDALE of ENGINEERING. 


Pension and Life Assurance 
Scheme, and the division is 
situated in pleasant surround- 
ings with convenient access to 
Stockport and Manchester. 


Applicants should possess an 
For proved performance... mp Deere = EKG 


ence. Experience of Armament 
Installations would be an advan- 


tage.—Applications to:— 
CONVEYOR Chiet Engineer, 
Weapons Research Division, 






A. V. Roe & Co., Limited, 
Woodford, Cheshire. 
M 250 





A well established company in the field of glas 
engineering have a vacancy for a 
SENIOR EXECUTIVE APPOINTMENT OF 
TECHNICAL MANAGER. Candidates should 
possess a university engineering degree, have 
executive experience and experience in design and 
development problems. The post offered provides 
an attractive opening for any individual who has 
the qualifications of a senior executive with a sound 
| Deeeeresed of engineering training and experience 
|} BU PREVIOUS EXPERIENCE ! THE 
GLASS INDUSTRY ALTHOUGH 
DESIRABLE IS NOT ESSENTIAL. The salary 
offered will be substantial and commensurate wit 
the experience and ability of the individual selected 
—aApplications, giving age (between 35-50), details 
| of experience and salary required, should be addressed 
|to THE ASSISTANT MANAGING DIRECTOR, 
BRITISH HARTFORD-FAIRMONT LIMITED, 
ROCK WARE AVENUE, GREENFORD, MIDDLE- 
SEX, and the envelope marked “ Private and 
Confidential.” M 227 











An important Company engaged in 
the design and development of major 
| guided weapon projects require 


AN EXECUTIVE ASSISTANT 
for ADMINISTRATIVE DUTIES 


The successful candidate must be 
trained in electronic or electrical 
engineering and the qualifications 
should include a University Degree 
or similar standard of attainment in 
the Services, and in addition work- 
shop experience would be an 








The vast Bromley-by-Bow Gas Works, supply- 
ing a highly industrialised, densely populated 
area, relies for its mechanical handling on 
BTR Conveyor Belting. From barge to Retort 
House, from Retort House to coke hoppers, 
the continuous and efficient performance of advantage. 

the entire network is closely bound up with Applicants should be proficient in 
the strength and load-carrying ability of this ||| administration and be familiar with 
belting. F committee and associated office 

















' procedure. Their age should be not 
, : 5 less than 30, although consideration 
C onveyor systems in many large gas works, ; ‘ | would be given to an epuiicant below 
like Bromley-by-Bow, are equipped through- i | this limit in exceptional circum- 
out with BTR belting—for long service life, 4 stances. 
low maintenance costs and non-stop efficiency : This is a responsible position ana 
under really arduous conditions. FOR i will carry an attractive salary ai 
j PROVED PERFORMANCE .. . insist on ||} excellent prospects. 
BTR CONVEYOR BELTING. | Pleasant working conditions and 
- —— amenities are provided and # 
Main coal conveyor about 830 ft. long equipped with 30 in. S ccadate pension scheme i in 
wide BTR conveyor belting travelling at 350 ft. a minute, 7” noes 


designed to carry 200 tons of coal an hour. 


ENGINEERS IN RUBBER 


Replies will be treated in the 
strictest confidence and should be 
addressed to:— 





T.A.0., BOX G 671, Offices of 
ENGINEERING, quoting reference: 
Comp/5. 








BRITISH TYRE & RUBBER CO. LTD HERGA HOUSE, VINCENT SQUARE, LONDON S.W.1 


Dies 
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Senior Development and Design Engineers 


Appointments exist in the Development and Design Department 
OF 


BRITISH OXYGEN ENGINEERING LIMITED 


for Engineers with the minimum qualifications of Second 
Class Honours Degree and experience in a senior capacity 
on mechanical engineering design. 

The appointments will entail responsibility for complete 
projects covering special purpose machine design in the 
cutting and welding field. 

For people joining the Company from outside the North 
London area it is of interest that the Works are within 
easy travelling distance of North London residential areas 
verging on the green belt of Middlesex and Hertfordshire 
and on Epping Forest. 


FULL ASSISTANCE TOWARDS PURCHASE OF HOUSES WILL BE GIVEN 
TO SELECTED APPLICANTS AND REMOVAL AND LEGAL EXPENSES PAID 


Applications should be addressed to: 


| THE PERSONNEL MANAGER, 
BRITISH OXYGEN ENGINEERING, LTD., 
ANGEL ROAD, 














EDMONTON, 
CORSON ea W. L. SONES & SON [io cit tot wie sm, mis.» 
MECHANICAL/ELECTRICAL ENGINEER 


[SUPPLEMENT] 
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SPURS - SPIRALS + BEVELS 
RACKS - WORMWHEELS & WORMS 
CHAINWHEELS - SILENT PINIONS 


SUPPLIED COMPLETE OR CUTTING ONLY 





required for old-established Mining Company in 
Malaya. Thorough technical and practical training 
with wide experience of mining machinery essential. | 
Electrical experience desirable but not essential. | 
Good salary offered in accordance with <I | 
3/34 year contract with free house, light, water, 
medical, Provident Fund, passages and six months 
fully paid leave on completion with renewal of 
contract if mutually satisfactory.— Replies to 
W. RR. LOXLEY & CO. (LONDON), LTD., 
PLANTATION HOUSE, FENCHURCH STREET, 
LONDON, E.C.3. M 209 


FUEL ENGINEERING ASSISTANT for 
Development De mt of large group of com- 

nies. Work involves efficiency surveys of 
actories or sections thereof, Fuel Economics and 
preparation of Schemes for installation of new plant. 
The work covers a range of equipment including 
high temperature furnaces, steam boilers, space 
heating and ventilation ona, etc. Applicants 
should hold a degree in Science or Engineering, 
Pension Scheme.—State qualifications, experience | 
and salary required to PERSONNEL MANAGER, 
TUBE INVESTMENTS (GROUP SERVICES), | 
LIMITED, ROCKY LANE, ASTON, BIRMING- | 
HAM, 6. M 218 | 





RESEARCH SCIENTIST required for interesting | 
new developments in domestic heating. Candidates | 
shoulki have a degree or equivalent in Physics. 
Previous research experience is not necessary, but | 
applicants must have an aptitude for original work 
and the ability to apply a scientific training to | 
practical objectives he work is concerned with | 
recent developments, and offers opportunities for | 
training and experience in modern research tech- 
niques and instrumentation in exceptionally well- | 
equipped laboratories. The post also offers oppor- | 
tunities for publishing the results of successful 
research and good prospects of advancement for | 
graduates with research ability. Starting salary in | 
range £600-£900. Five-day week. Superannuation 
and Grading Schemes.—Apply in writing to) 
ASSISTANT SECRETARY, REP. C.35, B.C.U.R.A., | 
RANDALLS ROAD, LEATHERHEAD. M 219 


UNILEVER, LTD., invite young | 
MECHANICAL ENGINEERS to apply for a 
post at Silvertown, London, E.16. Jniversity 
degree or equivalent engineering qualification and 
works training essential Subsequent industrial 
experience (especially in Maintenance work) 
desirable. The duties will include the operation of 
a Planned Maintenance Scheme throughout the 
factory, under the guidance of the Chief Engineer 
Preferably, candidates should be aged 25/30.. 
Contributory Superannuation Fund and Widows 
Pension Scheme.—Applications should be addressed 
to: UNILEVER, LTD., PERSONNEL DIVISION 





stop digging... 





(WAI) 120), UNILEVER HOUSE, BLACKFRIARS, 





LONDON E.C.4. M 225 














SIR W. G. ARMSTRONG 








WHITWORTH 








AIRCRAFT LIMITED 











ARMAMENTS DIVISION 








SENIOR ENGINEER 








is required for work on Analogue Computers. 





Applicants should have a degree in elec- 





trical or mechanical engineering, and be 
thoroughly conversant with the theory of 


HIGH 





analogue computing. In addition a number 





of years’ experience covering the design and 





use of computers of this type is required. 
This is a senior position of considerable 





interest and responsibility, and it will offer 





ample scope to an Engineer well versed 





in the theory and practice of this type of 
work. 
An attractive salary will be payable and 
a generous pension scheme is in operation. 
All applications will be trea in the 
strictest confidence and you are invited 
to apply to: 


TECHNICAL APPOINTMENTS 
OFFICER, 

SIR W. G. ARMSTRONG 
WHITWORTH AIRCRAFT LTD., 
BAGINTON, Nr. COVENTRY. 

Quoting reference: Comp/4 G 672 











“Mf 


SPEED STEEL 


SPEEDICUT WORKS + CARLISLE STREET EAST + SHEFFIELD 


VISIT OUR STAND No. 305, GRAND-HALL‘GALLERY, at the MACHINE TOOL EXHIBITION 22nd June-6th July 











| 








Phon 
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DESIGNERS for work of interest in the design of Applications are invited for the position of > > N . 
special purpose Machinery and equipment for the ASSISTANT ELECTRICAL ENGINEER with |ATCMINICM COMPANY, “LID, WAGBURS, SENIOR STRUCTURAL DESIGNER) 
sutomatie 3 — r oo an “Walsall « yo 0 — an Electricity Supply Company in Nigeria. Age | OXON. Qualifications: H.N.C. preferred but DRAUGHTSMAN AGED 30 TO 48 required for 
am ork ~ r' nditions a pom it here should not exceed 30 years and Corporation Member | O.N.C. considered, workshop training an advantage. large British managed engineering Compeny ia 
ne aa Apeilentions will "uc" deh chee or Graduate 1.E.E. preferred. Salary £75 per | Permanent positions to suitable applicants. Pension cae, manufacturing major bridges, steelwork 
aagarer se ae emidence—Berticalars of age. exne h | mont » length of tour 18 months, free passage, | and Life Assurance Scheme in operation, also wel- uildings, cranes of all y~ and capacities, sluice 
ctest confide mer are “6 , experi- | quarters and medical attention. There is also a|fare and sports facilities —Write PERSONNEL | $2%* and other steelwork both riveted and welded. 
1c (UAL A CaCO ae ceare, “*"uired to BOX | pension scheme.— Write BOX W.178, c/o STREET'S, | MANAGER, stating age, experience and salary | =*°ellent prospects and terms.-Write BOX JN/96, 
Mi Offices of ENGINEERING. 110, OLD BROAD STREET, E.C.2. M 226 | required. ie M 257 | °/° 95, BISHOPSGATE, E.C.2. ata 


a e KE LIT Ee é iz: | HUTTON HEATAENNTAHTAENTNNTAMAKHNAKHHTTNTI 
GEARED =e = JOINT 


FOR 
AERO ENGINE RESEARC 
INDUSTRIAL re 
LIGHTING 


AND 
UNITS 


i 






R DEVELOPMENT PROGRAMME 


A well-known Company invites applications from Engineers of 
suitable experience and proved administrative ability for the above 
appointment. 





SUULUEELUL LLC CULL 





Applicants who should be under 45 must be well qualified and 
capable of undertaking full responsibility for all manufacturing 
departments and workshops, undertaking an interesting and expanding 
experimental programme of national importance. 

The position provides excellent prospects for advancement along 
with a good salary and Pension Scheme to a man possessing first-class 
leadership and initiative. 


Hittt 


For wall, bench or machine mounting. Catalogue sent free on request, 


TE 


Applications, which will be treated in strict confidence, should give 
full details of experience, qualifications, ete., and be addressed to BOX 
AC.20148, SAMSON CLARKS, 57-61, MORTIMER STREET, = 
LONDON, W.1. M 170 = 


TOT ELUUL LULL CLL CULO 


MEK-ELEK Engineering Ltd., 17 Western Road, Mitcham, Surrey 


Phone: MiTcham 3072 





Cables: Mekelek, London 


MUU LLL LETTE nD iiitts 


DESIGN ENGINEER. A vacancy exists for a 


4 * Design Engineer interested in special-purpose 
automatic machines and fine mechanisms for mass 
7 production of light engineering products. The 
a work is interesting, gives scope for initiative, has 
3 excellent prospects, and comprises the design of 
q Ye a 8 an entirely new series of production machines 


Applicants should have an engineering degree, or 
H.N.C. with endorsements, and experience in 
mechanical design. The saiary will be dependent 
on qualifications and experience 
DEVELOPMENT ENGINEER. A development 
engineer is also required to work in conjunction 
with the design engineer. His duties would 
comprise study of production techniques, pre- 


: liminary trials of new processes, try-out of proto- 
In the production type machines and test runs on final machines on 
a pilot plant to ensure suitability before being 
line, this A.E.1. type put on to production. Applicants should have 
H.N.C. or equivalent and good practical experi- 
Radial is drilling ence, preferably on development work. The 
pbsidnen ORAUGMTSHAN. {ox oa 
j i - . A few vacancies 
and tapping qin. also exist for See and Soe 
; men engaged in the above work under the design 
B.S.F. and lin. B.S.P. engineer. The work is interesting and there are 
‘ excellent prospects for men with initiative and 

holes in a Crawler 


drive. Applicants should have at least H.N.C. 
(designer-draughtsman) or O.N.C. (draughtsman). 
Tractor gear box. All these appointments are in the London .area 
and with a very large and long-established Company. 
—Applicants should write to BOX M 280, Offices 
Three-way base- of ENGINEERING 


plate set-up uses 
machinetoits INSTRUMENTATION. 


maximum capacity. TECHNICAL ASSISTANT required for work on 
design and installation and operation of experimenta) 
| automatic control equipment in the Textile and 
Chemical Engineering fields. Previous experience 
in at least one branch of Mechanical or Electrical 
Industrial Instrumentation is preferred but a 
candidate with Electrical Design and Drawing Office 


| experience would be considered eligible. The post is 

| an interesting one in the Research and Development 

Department and offers exccellent prospects of pro- 

motion in an expanding field. Minimum quali- 

© é | fieations are Higher National Certificate in Electrical 


or Mechanical Engineering eis on 

H—L Apply in the first instance by letter giving age, 
Cees wees qualifications and experience to the LABOUR 
OFFICER, COURTAULDS LIMITED, MAIN 

WORKS, FOLESHILL ROAD, COVENTRY 

M 
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In the toolroom, an 


A.E.|. type Radial is 


| RESEARCH ASSISTANT required by the Civil 
used for accurate and Structural Section of the Plant Engineering 
| Division of the Association in London for interesting 
| and varied research for a basic and expanding indus- 


| HE BRITISH IRON AND STEEL RESEARCH 
ASSOCIATION. 


work, in this case 


sits es | try. Duties will include stress measurements on 

drilling a jig plate, model and full-scale steelworks structures in the 

London laboratories and on site, and computing test 

the holes having results. Candidates should have at least an Ordinary 

’ National Certificate or equivalent aye py 

1 i- civil or mechanical engineering. Time off for further 

‘ been plotted slates study will be given. ee up to oe ps. 

/ ig- j according to age, qualifications and experience. 

; ously om a jig boring Saroden week. Staff pension ara 
' applications only, quoting “C.E.9,” to ¢ 

machine. PERSONNEL OFFICER, B.LS.RA., 11, PARK 

LANE, LONDON, W.1. M 281 





| Required by large, progressive and old-established 
Manufacturing Company in South West England, 
A CHIEF DRAUGHTSMAN for the Engineering 
Drawing Office employing 20/24 draughtsemen. 
The work entails plant layouts, extensions, special 
|equipment and machine design, general routine 
| work involved with a — factory using com- 
prehensive equipment a services. Applicants 
SE ESTABLISHED 1903 should already have had experience in this capacity 
and should give ful) particulars. A salary commen- 
K TO WwW m4 & 5 0 AB - LT D | surate with the responsibilities and experience 
. involved will be paid, and assistance will be proviced 
| regardi ge em ons me - —_ 
. jafter taking up appointment.— 217, 
HALIFAX YORKS | Offices of ENGINEERING. 
LL 
i 


Classified Advertisements continued on Page 126 


























i [SUPPLEMENT] June 29, 1956 ENGINEERING , 


SUB-AGENTS AND ASSISTANT ENGI- 
NEERS (QUALIFIED) required for contracts in | 
Midlands and London area revious site experience 
on heavy civil engineering works necessary. Good 
salary and prospects for right men. Pension scheme. 

Write with full details to BOX M 233, Offices of 
ENGINEERING 


FERODO, LIMITED, CHAPEL-EN-LE-FRITH 
Via STOCKPORT, have vacancies for the follow- 


ing: 

|. GENERAL ENGINEERING DRAUGHTS- 
MEN, age 25 to 40, having experience in Machine 
Design and Works Layouts. A knowledge of Works 
Building Design desirable but not essential. Tech- 
nical education at least to O.N.C. Ref. 2444/1. 

2, }1G AND TOOL DRAUGHTSMEN, 
age 25 to 40 A knowledge of General Engineering 
and Machine Design advantageous but not essential. 
Technical education at least to O.N.C. Ref. 2444/2. 

Suitable applicants are offered excellent working 
conditions and canteen facilities. There is a con- 
tributory superannuation scheme 

You are invited to submit full details of experience, 





tH 
age, qualifications and salary required to THE oe 
PERSONNEL MANAGER, quoting the appropriate 1 
reference number M 222 " 
Sch 
ex] 
DRAUGHTSMEN. 
EDWIN DANKS & CO. (OLDBURY) LTD., 
OLDBURY, NR. BIRMINGHAM—manufacturers 
of all types of Pressure Vessels have vacancies for DE 
SENIOR DRAUGHTSMEN AND DETAIL- qu: 
ING DRAUGHTSMEN. The work, which is on 
interesting covers a wide field in the design of all eng 
classes of welded vessels for Industrial Plants, ind 
Chemical Plants and Oil Refining Plants. of 
The positions are permanent, and the Company ma 
has a contributory pension scheme and other facilities she 
and conditions associated with first-class employers. an 
Applicants should be competent men, able to ( 
work with a minimum amount of supervision. tier 
Please write, giving age, details of training and OF 
experience. = 
Salary according to qualifications and experience, qui 
interesting work and canteen facilities provided. 
Apply CHIEF ENGINEER, EDWIN DANKS | 
& CO. (OLDBURY) LTD., OLDBURY, NR. 
BIRMINGHAM. M 180 
AERO ENGINE CONTROL SYSTEM. 
ENGINEERS are required for a newly formed 
department dealing with various theoretical aspects 
of aero engine control problems. Experience of 
servo mechanism analysis and gas turbine engine 
performance investigation is desirable.—A —— 
quoting END to TECHNICAL PER: ONNEL 
MANAGER, ARMSTRONG SIDDELEY MOTORS, 
COVENTRY. G 658 
EXPERIENCED PLANNING ENGINEERS 
required for production methods on medium L.C. 
engine components and fuel injection equipment. 
Pleasant working conditions, generous salary. 
Attractive Pension Scheme and Comprehensive 
Welfare Facilities. SE 
Apply CHIEF PERSONNEL OFFICER, DI 
PETTERS LIMITED, CAUSEWAY WORKS, on 
STAINES, MIDDX. G 662A in 
ap 
ex) 
po 
STRUCTURAL ENGINEER required by London | a 
firm of Consultants to take charge of their steel da 
design office. Candidates must have a comprehen- tio 
sive knowledge of all ty of structural steelwork giv 
both designing and detailing and should preferably ad 
have had some works experience. — LA 
should be Corporate Members of one of the senior Ht 
—— Institutions or hold similar Degrees 


© post is a permanent one and there is a Staff 
Pension Scheme.—Please reply in confidence to 
BOX NO. 889, GLOVERS ADVERTISING, 
LTD., 351, OXFORD STREET, W.1. G 64 





THE SUPERHEATER CO., LTD., 53, MAY | -_ eeeennees 
MARKET, LONDON, 8.W.1, has vacancies f . 
TECHNICAL DESIGN ENGINEERS. Know- Made by James Neill & Co. (Sheffield) Lted., and obtainable from all tool distributoes uw 
ledge of Thermodynamics, including Combustion 
and Heat Transfer desirable. 
Good working conditions, 5-day week. Pension 
Scheme.— Write giving full details of qualifications, 
experience and salary required M 163 








JAMES WILEY & SONS LTD 







Get wus | BOLTS & NUTS 
with that hote clip! — 

a 
. . . but don’t expect an ordinary clip to put up with the treatment the ITY 
Cheney Connect was designed to withstand. Protected by many patents, + 
the Cheney Connect is the strongest, most efficient hose clip ever made 











FENTER BRIGHT NUTS 





Trade enquiries to: : .FFS. 
FENTER LTD., 164, ASTON ROAD, BIRMINGHAM, 'DARLASTON 5. STA 
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[SUPPLEMENT] 


BRITISH CELLOPHANE LIMITED, BRIDGWATER, SOMERSET, seeks 


SENIOR AND JUNIOR DRAUGHTSMEN, for both P 
TEMPORARY appointments, for work on machine design and ieee pene 


Applicants should 


possess at least O.N.C. and have 


had three years’ shop experience. 


Five-day week, Pensions Fund Scheme for permanent spocintnmes: Ref. No. E56.Eg. 


THE 
and periodic home return rail fares. 


ASSISTANT ENGINEER, AGE 23/30 (PERMANENT.) 
an honours degree in mechanical engineering and have had 
ence. The duties will be on development, improvement and 


and other plant. Ref. No. E57.Eg. 


SECTION LEADER DRAUGHTSMAN 
the design of factory services. Applicants shoul 


EMPORARY appointments are for a 
duration, subject to three months’ notice and include 


of approximately two years’ 
generous subsistence allowances, 


Applicants should have 
some practical works experi- 
an of chemical 





PERMANENT) in connection with 
possess H.N.C., have had at least three 


years’ shop experience, and be familiar with all types of pipework installations, Ref. 


No. E58.Eg. 


ASSISTANT ENGINEER, AGE 25/30 (PERMANENT.) Satate should have 
n. 


a university degree and have works experience, or be an A.M.I.Mec 


E. The duties will 


be on development, improvement and maintenance of plastic films extrusion plant and 


ancillary equipment. Ref. No. R48.Eg. 


g. 
Write to the Personnel Officer, stating full particulars and salary required, and quote 


Ref. Nos a eindicated. 





L 970 





(HE SUPERHEATER CO., LTD., 53, HAY- 
MARKET, LONDON, 8.W.1, has vacancies for 


DRAUGHTSMEN. Experience of Water Tube | 


Boilers preferred. 

Good working conditions. 5-day week. Pension 
Scheme.—Write giving full details of qualifications, 
experience and salary required. M 164 


DESIGN ENGINEER. 


COURTAULDS LIMITED requires a 
DESIGN ENGINEER at its Engineering Head- 
quarters in Coventry for development work on man- 
made fibre-making plant and machinery. A good 


| Edmonton factory. 


THOMAS GLOVER & COMPANY invite appli- 
cations for the position of 
ASSISTANT WORKS ANAGER at their 
Applicants should possess 
proved administrative ability and have had con- 
siderable experience of production methods in the 
Light Engineering Industry. Age 30 to 45 years. 


| Commencing salary will be not less than £1250 per 


| qualifications, experience and present salar 


engineering degree is essential, and several year’s | 


industrial experience in the design and development 
of chemical, textile, or allied process plant and 
machinery is desirable. 


and calculations in this type of engineering. 
Candidates should write giving full personal 

ticulars and details of ex 

OF PERSONNEL, COURTAULDS LiMITED, 


16, ST, MARTINS-LE-GRAND, LONDON, E.C.1, | a 


quoting reference number B.36. L 925 


| 
| 


annum with good prospects. A superannuation 
Scheme is in force.—Applications stating age, 
should 
be addressed to the MANAGING DIRECTOR, 
T. GLOVER & CO., 48, GROSVENOR GARDENS, 
LONDON, 8.W.1. M18 


Heavy yoy in the Trafford Park Area require 
A WELDING SUPERVISOR who must be 


Age 27 to 40. Applicants | experienced in gas and electric welding. Also 
should have an aptitude for solving design problems —— with on and submerged arc 
ar- Some metallurgical knowledge essential. This is a 
rience to the DIRECTOR | 


processes. 
ence of and spot welding desirable. 
superannuable position with excellent prospects. 
Applicants must give full particulars and mark 
lications for the attention of the PERSONNEL 
NAGER.—BOX L 976, Offices of ENGINEERING, 





© 


| DRAUGHTSMAN required for Engine 
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PRODUCTION MANAGER 


required by old established Company engaged in the construction of Pressure Vessels and 
other Welded Fabrications of Mild Steel, Stainless Steel and other Metals. 


. Applicants should be about 35 years old and have served an Indentured Apprenticeship 
n ineering. 


Production experience in a supervisory capacity is essential, also a thorough knowledge 
of methods of payment including incentives. 


The job is an important one and will carry a substantial salary. 
prospects for a suitable man with drive and initiative. 


There are excellent 


Apply in confidence giving full details of education and career to date, to:— 
MANAGING DIRECTOR, 
JOHN THOMPSON (DUDLEY), LIMITED, 
DUDLEY, 


WORCS. M 215 
































































































initiati ‘ond experience. Good salary. 
ive . 
wor' conditions. Pension Scheme. 


CH PERSO 
LIMITED, CAUSEWAY WORKS, ——, 





Design 
must heve 
Pleasan 


NNEL OFFICER, PI 


1A 








SENIOR AND JUNIOR DESIGNERS for 
t reinforced concrete and/or steelwork required for 
inl London Office. Considerable scope for advancement. 

Junior assisted in study courses involving day 
ttend Cc ation given to holiday arrange- 
ments.—BOX M 42, Offices of ENGINEERING. 
















































THE HEAD WRIGHTSON MACHINE COMPANY LIMITED, 


invite applications from first-class 
DESIGN ENGINEERS AND 
SENIOR DRAUGHTSMEN 


who would be interested in progressive positions in a special development department 
which will shortly be opened to deal with a wide range of problems affecting several 
industries. 

The Company has a good Pension Scheme and allows generous holidays. Men having 
a sound technical training and a flair for design are recommended to submit applications 
marked “ Private (Development),” to :—MANAGING DIRECTOR, HEAD WRIGHT- 
SON MACHINE COMPANY LTD., COMMERCIAL STREET, MIDDLESBROUGH. 




















































































































ENGINEER 


required by firm in Hertfordshire to be trained for an executive 
position. Applications are invited from Mechanical Engineers aged 
35-40, of good education, technical qualifications and sound practical 
training, including design. Experience of modern works management 
Knowledge of Civil and Electrical Engineering 
Salary offered will be commensurate with qualifications 

—Replies, which will be treated with strictest 


and production desirable. 
an advantage. 
and experience 
confidence, must state age, present position and salary with full 
details of education, experience and positions held.—BOX M 253, 
Offices of ENGINEERING. 
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| jUNIOR DRAUGHTSMEN ‘required, O.N.C. 
standard, experience in general engineering and/or 
sheet metal fabrications for work on specialized 

| equipment for the Dairy, Brewery and Chemical 

| Industries. 

| Salary commensurate with experience.—BOX 

|M 179, Offices of ENGINRERING. 

| 


SENIOR JIG AND TOOL DRAUGHTSMEN 


required for Tool Design on | 


| (a) Small L.C. Engine compone: 





employing 500 people. 
lant installations. Experience | 30—45, first class 
is desirable but not essential, 


be favourably considered. The 


ndon area. Five- | tion, etc. 
ould | with qualifications and the res 
to_ the 


CHIEF DRAUGH 


SENIOR MECHANICAL ENGINEERING WORKS MANAGER for Factory in Birmingham | 
DRAUGHTSMEN required for interesting work 
on large chemical 

in this type of wor 
applicants with general mechanical engineering | 
experience will 
posts offer excellent opporti 
salaries commensurate with experience and ability. 
Offices situated in the N.W.1 


Desirable qualifications: 
engineering apprenticeship, 
H.N.C. or B.Sc. in mechanical engineering, good 
disciplinarian, managerial experience in a modern 
light engineering factory, good working knowledge 
ties with generous | of modern systems, cost control, production planning, 
quality control, work study, personnel administra- 
The position is a permanent one, offering 
week and superannuation scheme. Applica- | good opportunities with a salary commensurate 
tions, which will be treated in confidence, i 
~ previous experience and qualifications, and be | undertaken.—Re 
a " 


msibilities to be 
ply stating full details of schooling, 
TSMAN, | technical education, business experience in chron- 
LAPORTE CHEMICALS LIMITED, CLIFTON ological order, age and salary required to Managing 


HOUSE, EUSTON ROAD, LONDON, N.W.1. G 664 | Director, BOX M 194, Offices of ENGINEERING. 


nts. 

(b) Fuel Injection and Hydraulic Control Mech- 

| anisms on a production basis. 
A a should have experience in these or | 
8 elds. } 
Pleasant working conditions. Generous salary 
commensurate with qualifications demanded. Attrac- 
tive pension scheme. Comprehensive welfare facili- 


ties. 
Apply to CHIEF PERSONNEL OFFICER, 
BR BERGER WORKS, STAINES, ie 
G 


DESIGN DRAUGHTSMEN. The British Drug 
Houses Ltd. invite applications from suitably quali- 
fied men for interes’ work in their Engineers 
Drawing Office, on special machines and plant 
layouts for the Light Chemical Industry. 

National Certificate in Mechanical Engineering and 
previous experience in this industry cesirable but 























































m egrams : “RAILS, WIDNES”. 








HITE & SO 


(Engineers) LTD. WIDNE3, LANCASHIRE 
Telephone : WIDNES 2425 (Three lines) 














not essen Men of mature age with suitable 

training and experience would be considered. Five- 

Write stad qn Reny tb ee 
8 e ence 

STAFF MEN GHEE (REF. B8945), "GRAHAM 

STREET, CITY ROAD, N.1. L918 


HEAT TRANSFER AND FLUID FLOW. 


Glasgow area. Applicants, 
a University Honours Engineering and 
some research experience. The work would involve 
the theoretical design and practical testing of new 
t See A good salary would be 
paid to an applicant with the qualifications. 
Apply giving age and full particulars to BOX 
G 583, Offices of ENGINEERING. 


DRAUGHTSMEN (SENIOR AND JUNIOR) 
for work in connection with the following 


branches of Coke Oven and Gasworks 
Mechanical and By-Product P’ 


State and canetenee to the PERSONNEL 
OFFICER p.0. WOODALL-DUCKHAM CON- 
STRUCTYO MPANY LTD., WOODALL 
DUCKHAM HOUSE, 63-77, BROMPTON ey 
LONDON, 8.W.3. G 











ALL TYPES ~ NEW & USED. 





SHEET METAL MACHINERY - MACHINE TOOLS - WOODWORKING MACHINERY 


ASK for LISTS. 


J. Edwards Lf 


EDWARDS HOUSE, 
352-361, — fe., LONDON 


DRAUGHTSMEN, SENIOR, urgently required 
by firm of Consulting Engineers. Heavy structural 
| steelwork and platework. High salary and bonus, 
Comfortableworking conditions and subsidised meals. 
Five-day week. London area.— Write - s ome’ 
| experience, and salary required to BOX 3 


| Offices of ENGINEERING. 








SITUATIONS WANTED. 


METALLURGICAL ENGINEER, B.Sc., A.I.M., 
34. Agreeable personality, first-class education, 
wide industrial experience in the application of 
metallurgy to engineering; operational research, 
layout and design. Seeks responsible executive 
sition with scope for initiative and organisation. — 
OX M119, Offices of ENGINEERING 


SWISS JUNIOR ENGINEER of the Swiss 
Federal Inst. of Technology wants position for 
rationalising and industrial organisation for 1 year, 
inning January 1957.—Write to RINO KEMPF, 
STADHAUSSTRASSE 4, LUCERNE, SWITZER- 

. M 236 


vA 


ENGINEER (30), G.I.M.E. Electrical quall- 
fications. Experienced workshop D.O. design, 
development, maintenance, new extensions, works 
services. Seeks responsible position. 

required £850.—BOX M 246, Offices of ENGINEERING 


EXPERIENCED REPRESENTATIVE (32), 
having proven Sales record, seeks position where 
integrity, energy and the ability to sell will receive 
a suitable remuneration —BOX M 276, Offices of 
ENGINEERING. 





WANTED. 


STEEL, ALUMINIUM, BRASS, SHEETS 
AND OFFCU 10 to . Small or 

quantities, Cash Pa t—DYAS & FOWLE, 
41, LOUDOUN ROAD, N.W.8. MAL. 2711, rye 


REQUIRED. 


ONE NO. 6 FELLOWS GEAR SHAPING 
MACHINE in good condition. Post-war model 
complete with accessories and — Quote price 
and where to view.—BOX 237, Offices of 
ENGINEERING. 





AGENCIES. 


ENGINEERING AGENTS wide experience and 
to follow 
seratis rth Soci Walaaca“b0S Ol, 
of ENGINERELNG. 


MANUFACTURER'S AGENT, with office in 
Glasgow and substantial tion in the engineer- 
ing industry Scotland, requires additiona! 
agency.— BOX G 673, Offices of ENGINEERING. 








Phones : EUSton 4681 & 377! 
and Lansdowne House 
41, Water St., 3 
(CEMtral 7606- 
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BUSINESS FOR SALE. 


LONG ESTABLISHED PROFITABLE 
MIDLAND FAMILY LIGHT EMGINEERING | 
AND MILLWRIGHTS BUSINESS FOR | 
SALE due death, going concern. Audited accounts. | 

Apply in confidence, MOSS, TOONE AND | 
DEANE, SOLICITORS, 50, WOODGATE, | 
LOCGH BOROUGH. M 2A2 | 





WORK WANTED. 


ROSSER & RUSSELL LTD.) 
GENERAL ENGINEERS, 


QUEEN’S WHARF, 
HAMMERSMITH, W.6. 


"PHONE: RIV. 4416. 


| 
| 
} 


MANUFACTURERS OF SPECIAL AND 
PROTOTYPE MACHINES. 


STEEL FABRICATION 
& | 
PROFILE CUTTING. 


GENERAL MACHINE WORK. | 
87/9 





FOUNDRY TO LET. 


NON-FERROUS FOUNDRY near London, 
equipped for sand and die casting, machining. At 
present employing 30 people. Room for expansion. 
To let as going concern.—BOX M 39, Offices of 
ENGIN BERING. 








CAPACITY AVAILABLE. 


ACCURATE MACHINING. 
also on Models and Prototypes, &c. | 


es Phy ny 
PR $ Toots, jics AND aes 
TAL BORING 


GIVE US YOUR DERRIOULE. JOBS. 


LANDEN (ENGINEERS) LTD., 
la, AUBERT PARK, LONDON, N.5. 
CANonbury 1075. G 620 





FOR SALE. 


B.CS. 


22,000 BABCOCK & “WILcox C.T.M. STEEL 
CASED WATER TUBE, 260 Ib. with Super- | 
heater, Economiser by Green, Chaingrate Sto =. | 
All mountings. 

we eo & WILCOX C.T.M. TYPE 

ATER TUBE, 180 Ib., with Superheater, 
+ ee by Green. All mounti 
Two eh TUBE, 2 THOMPSON 4 DRUM 








WATE — 250 Ib. with Senior Economiser. 
All mounti 
30 FT. BY 8 FT. 6 IN. LANCASHIRE by Yates 
& beer 160 Ib. All mountings. 
, CASTLE STREET, CARDIFF. 
TEL : CARDIFF 20246. L 890 
OFFERED. 





STEEL STORAGE BUILDINGS, HANGARS, 


GO-DOWN TROPICAL 5 —_, FAC- 
TORIES, ETC.—Write ws Ka NGARS, 
LTD., HOBART HOUSE, 8.W.1 





STAINLESS STEEL available, ex-stock. Sheets, | 
— Tubes and Angles. Send for our priced Stock 


THE MULBERRY COMPANY, 
223, St. John Street, London, E.C.1. 
Telephone: CLErkenwell $356-7.8. G 455 





ENSOTTI 5Sft. Motor Dri | 
High Speed 
VERTICAL BORING MILLS 


Sy 


weight 10 Dm. Mov 28 hp APD 4 
condition. 
F. J. EDWARDS LTD., 


389, Euston Road, Lendon, N.W.1. 
EUSton 4681 G 610 














ONE 600 K.W. SULZER DIESEL GENERAT- 
ING SET, nt ayed Ds cae D.C., complete with 


Auxiliari 
o SULZER er~- ALTERNA- 


ies, S 
| ONE 850 ra 
TOR SET, 440-440 volts, — a cycles, 
N/CROMPTON 


A com: ote we 5 a 
PARKINSON DiEset ss NATOR SET, 
400-440 volts, 3 cles, —- r.p.m., 
complete with A an te 

ONE 80 K.W. GENE MOTORS, 
HOUCHIN DIESEL ALTERNATOR SET, 
400-440 volts, 3 phase, 50 cycles, 1500 r.p.m., 
complete with all Auxiliaries and Switchboard. 

MCLAREN/BRUSH DIESEL 


ONE 55 
ALTERNATOR SET, 400-440 volts, 3 
50 oor, 1000 r.p.m., complete with ‘Au 
nope. 


ONE 40 K.W. SENTINEL/LEROY DIESEL 
ALTERNATOR SET, 400/230 volts, 3 s 
= cycles, 1500 r.p.m., —- with Aux es 


P ew 1951 
Two K.W. HILL & CO. wt os. 
GENERATING SETS, 120 volt D.C, 1 
r.p.m., complete with Auxi liaries. 
3, CASTLE STREET, CARDIFF. 
TEL.: CARDIFF 29246. 


FOR SALE. 


ONE 3 IN. AJAX HORIZONTAL FORGING 
ACHINE by Greenwood & Batley. First class 

| combithens Nearest offer to £3000.— a to 
THE SUPERHEATER CO., LTD., SLEY 
ROAD, TRAFFORD PARK, MANCHESTER, 17. 
M 276 





DAVY PAXMAN ENGINE 12 r.p.h., 400 h f: 
oe r.p.m., series 1, coupled to a 330 kVA, 264 k 
phase, 50 cycles, 400/440 volt B.T.H. Alternator. 
noone and Alternator mounted on a combined 
baseplate. Separate switchboard by G.M. Eng. Co. 
Year of manufacture 1947. Cost price £7500. Very 
good condition. For quick disposal would acce 4 
£2000.—Apply COLLARO, LTD., RIPPLE WOR 


| BYPASS ROAD, BARKING. M267 


WORKS MANAGER (42) Seeks position of 
responsibility in SOUTHERN RHODESIA. Com- 
pletely conversant all classes steelwork, chemical 
and industrial plant supply. Experienced admin- 
istrator and organiser, practical and commercial. 
Willing to accept lesser position to prove value.— 
BOX M 211, Offices of ENGINEERING. 


FOR SALE. 


TWO 500 KW ROTARY CONVERTERS by 
Metropolitan-Vickers, each comprising the following, 
in excellent condition and insured. 

Converter input 550 kVA 11 kV 3 phase 50 cycles. 

Converter output 500 kW, 210/220 volts D.C. 
Two wire. 

Incoming 11 kVA High Tension O.C.B. 

Starting Panel. 

D.C, ~—— Panel with Circuit Breakers, Knife 
Switches, Positive, Negative, Equaliser, Shunt 
Regulator, Unit Meter, Voltmeter and Reverse 
Relay. 

Quantity of Low Tension D.C. Cable single core. 

Both Converters can be seen working. 

Apply BOX M 229, Offices of ENGINEERING. 








MACHINERY FOR SALE. 





CRAIG & DONALD PRESS BRAKE, Mode! 

No. 400/10. All steel build. Motorised 400/3/50. 

Pressure 400 tons. Forming capacity 10 ft. by 
in, mild stee?. 

SCO HAND OPERATED UNIVERSAL 

FOLDING MACHINE. Capacity 49 in. by 

12 s.w.g. mild steel. Provision for repetition and 

round or sharp bending. 

C.V.A. 4COLUMN DIEING PRESS. With 
double roll feed and scrap cutting device. 
Motorised 380-440/3/50. Pressure 25 tons. Stroke 

in. Between columns, l-r by f-b, 9% in. by 9 in. 
Yeight about 50 ewt. 

|B8ESCO OPEN ENDED UNDERCRANK 
GUILLOTINE. Motorised 400-440/3/50. Auto- | 
ae hold-down, all gauges. depth 23 im. 604 in. 

y 14 s.w.g. mild steel. ty 3 

Buiss NO. 105} GEARED CIRCLE CUTTING 
MACHINE. Motorised 400/3/50 Capacity | 
16 s.w.g. mild steel. Cuts iow 10 in. to 67 in. 
dia. Veight about 12 ew 

NEW PYRAMID TYPE ‘PLATE BENDING 
ROLLER. Model LBFIV. Motorised 
440/3/50. gee | 78 in. by @ in. mild a 
"Photog of top roll 7} in., betece —_s of in. 

of the above are av 
MACHIN INE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


359-361, oo ge oe 
LONDON, 
Telephone: EU Ston wesi-s71. 


F. J. EDWARDS LTD., 
| 


and a 
LANSDOWNE HOUSE, ‘ii, WATER STREET, 
| B HAM, 3. 


IRMING 
Telephone: Central 7606-7. G 552 
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PA 
FoR TOMSOT Aste aeaeenacerae fer tcphtg 
| PROPRIETO 
| TRAVELLING CRANE by Vaughan, 33 ft. span, 3953, for  IMPROVERESS monn, NO. 
pendant control, aoe |ToO SCAFFOLDING, ™ Gesiee to secure con. NG 
¥. BURRILL & ¢ (100 Ib. p.s.i.) | exploitation by Licence or otherwise in th. |...) 
18, DUMF RIES. PLACE, CARDIFE, STOCK OR EARLY DELIVERY. | Kingdom.— lies to Haseltine Lake & (:. :s, 
TEL. 26100. * | 494, C.5.M, BROOMWADE Eli251 vert. 3-cyl “Southampton ildings, Chancery Lane, [ovd.,.. 
| 10} in., 12 in, m. stroke, 310 r.p.m.; 120 h.p. 8 M140 
B.C.8 motor and star: 
“UW. be tyny M. BROOM * WADE D.23 Vert., 2-cyl. 
n. by n. stroke, r.p.m.; 45 h S.R. THE P 
TWO. 1620 HP. RUSTON HORNSBY _ motor and starier P. uo OTT for ureOe et PATENT 
DIESEL OCOMOTIVES, 24 in. gauge in first 150 C.F.M. BROOMWADE D.22a Vert., acyl. RELATING ‘TO SPEED CHaxon een 
class condition. ei in. by 8 in. stroke, 420 r.p.m., 35 hp. desires to enter into negotiations with “ 
3, CASTLE STREET, CARDIFF. motor and. starter. firms for the sale of the patent or for the grart <5 
TEL.: CARDIFF 29246 L801 | 130 C.F.M. BROOMWADE Twin Cylinder, D.22; | jicences thereunder. —Further particulars So. 
35 h.p. slip ring motor and starter, drive, etc. obtained f; MARKS « ¢ ERK. rap ty be 
BCS 100 C.F.M. BROOM & WADE E.P.660 Vert. 57 and 58, 


LINCOL 8, LON br 
yi 6 in. by 6b in. stroke, 600 r.p.m.; 25 h.n, N'S'INN FIELDS, LONDOS, ee 
8.R. motor and star M 23% 
20 C.F.M. BROOM & WADE D.21 Vert, cy, 


=3 oe ~ L2 Cera 420 r.p.m.; 20 h.p. 8 me paornarons OF PATENT No. 
3 91,208, for FLEXIBLE PIPE Cor ;},” 
soc Cr. nM BROOM & WADE EH.220 Vert., | desire to secure commercial ex loitation by Fyre 
2-cyl., 5 in. by 6 in. stroke, 450 r.p.m.; 12} h.p. or otherwise in the United Kingdon, ie plies t 
S.C. motor and starter. HASELTINE LAKE & CO., 23, SOU THAM APTON 


” 7A oe CHANC a 

THOS., W. WARD, LTD.|Wes MEY LANE, “LONDON, 
ALBION WORKS - - - SHEFFIELD 

"Phone: 26311 _ - rams: “ 





"G * Forward ” 
London: BRETTENHAM HOUSE, STRAND, 
2. 


"Phone: TEMple Bar 1515 (12 lines). i i 
Remember — Ward’s might have it! | OR HIRE 


G 60 | LATTICE STEEL hoy ying MASTS (light 
| and heavy) 30 ft. = 150 ft. for immediate hire. 
BELLMAN’ N'S, 2 











1, Hobart con 5 deeovener Pre 
G72 





MODEL MAKING. 


FOR ACCURATE SCALE MODELS. 
Industrial Plant, Ships, Machinery, 
HEAVY DUTY 


Civil Engineering, eto. 
MACHINE [TOOLS 


Static or nS models for exhibition, 
nr ay Mo tructional purposes. 
CRAVEN 48) IN. HEAVY DUTY S.S. AND Enquiries vited and eatimates submitted. 


S.C. LATHE, motor drive through 4-speed | CO, A, MILLS, 18, MANOR RD., RUISLIP, 
gearbox to 4-5 i 


all-geared headstock, givi MID: ° 
16 spindle speeds, six Duplex saddles, 3 front a DLESEX. ‘Te: RUBLIP 4876. oon 


3 rear, each with rapid traverse motor, taper 
turning on all saddles, height of centres 48} in., 
distance between centres 98 ft. 6 in., swing over 
saddles 71 in., dia. of faceplate 8 ft., dia. of 
faceplate on tailstock 6 ft. 9 in., 16 spindle speeds| SALES AND VAULATIONS. 
0.7-42 r.p.m., h.p. of motor 120. 

CRAVEN 8 FT. BY 4 FT. BY 4 FT. INGOT 


PLANER, motor drive by Lancashire Planer- EDWARD RUSHTON, SON 














Drive, 4 toolheads, 2 on cross rail and 1 on each 
upright, power rise and fall to, cross rail, table | AND KENYON (Bet. 1855.) 
speeds 7-42 ft./min., h.p. table driving motor 80. cTi AND 
BUTLER 32 IN. DOUBLE TRAVERSING ee yy By OF 
HEAD SHAPER, independent motor drive and ENGINEERING WORKS. 


.Separate feedbox to each head, 4 tables, power 
downfeed to each head, max. stroke 32 in., max./ PLANT AND MACHINERY. 
min. distance between heads 7 ft. 3 in./1 ft. 9 in., | YORK HOUSE, 12, YORK ST., MANCHESTER, 2. 
8 ram speeds, 4-49 strokes/min., h.p. each head- T : tral 1937/8. 
stock motor 20. T : Russonken, Manchester. 6 609 
BUTLER 30 IN. HIGH PRODUCTION 
SLOTTER, with separate motor drive to ram, 
table feeds and power traverse, ram balanced 4 
counterweight, multi-tee-slotted ram face, lengt 
of stroke max./min. 30 in./12 in., number of speeds 
6, speed cycle from 7 to 24 p. min., ram face to 
frame 3 ft. 9 in., ram to table, max. distance 


JONES, LANG, 

5 ft. 3 in., table traverse, long (across from —_ WOOTTON & SONS 

3 a sini ‘abe ds Bt hye at indin motor 30, | Chartered Surveyors, Chartered Auctioneers 
and Estate 


Agents 
KENDALL & GENT CVM40 KNEELESS 
TYPE VERTICAL MILLER, table size 60 in. ts the dundee of 


by 20 in., capacity 54 in. by 29 in. by 26 in., 
speed range 20-300 r.p.m. KINGSTON-UPON-THAMES 
CINCINNATI NO. Ii MEDIUM-SPEED, FREEHOLD FACTORY 


DIAL TYPE, PLAIN HORIZONTAL 
MILLER, table size 744 in. 4 16 in., capacity at present used as Engineering Works 


FACTORY TO LET. 








42 in. by 14 in. by ta 8 e 18-450 r.p.m. 
CINCINNATI | IGH-SPEED, DIAL 14 & 16 COWLEAZE ROAD 
| TYPE, UN ERSAL MILLER, table size $Q. 4130 FT. 
| 74a in. by 16 ~~ capacity 42 in. by 14 in. by 20in., (Mainly single storeyed) 


FT. EDIUM DUTY, CEN- 
TRALISED CONTROL, RADIAL DRILL, 
multi-motor drive, with removable box — 


to keine MT in Ege de 7 ity in vg (unless previously sold by Priv ate ~ #y) a 
CI, 24 in., capacity in M.S. 2 in. “12 sp nie | Bacoctnnt one eyo ae me? mee be obta 
00 r motors 5 a uctio 
SNOW MODEL VBIS VERTICAL SPINDLE | 53/54, Sth. Audley St. » Mayfatr, W. 1 (MA Yfair 4651) 
bd) :9 
working surface 72 1 in by 15 in, dia, ‘of bee ental | 16/17, King 8t., Cheapside, E.C.2 (Monarch h 4000) 
wheel 18 in., table traverse 83 in., 
wheel to table 18 in., table speed ‘anbabie up o 


CHURCHILL HDY INTERNAL GRINDER, 
motor drive, max. swing inside water 
90 in., height, max. swing over table 265 in., dia. 
of hole to workhead spindle 1% in., total h.p. 


required 6, 

CHURCHILL MODEL CRM CRANKSHAFT 
REGRINDER, multi-motor drive, max. swi 
20 in., max. diameter ground with 30 in. whee! 
10 in. = length 84 in., grinding wheel 

n 
| SCHARMANN HBSF3 TABLE TYPE HORI- 
ZONTAL BORER, motor drive, facing head, 
| power feeds and rapid power motion to table and 
spindle, Paget pg and verniers, dia. of 
spindle 4 LL ve hg of spindle 314 314 me facing om ae 


| 39% in, in by Boa 1 
table re in. by in., max, —s 
nose to outer a hoa in in., “ng spindle speeds 
h.p. 0 
NG waRTMANN’ IN. SINGLE COLUMN 
| pag a BORER, motor drive, 
| t head and sidehead with square tool post, 
table dia. 39} in., max. yr Fe LM, in., height 


admitted 27 » 16 8 
LONDON STOCK. 


speed range 18-1 
ARCHDALE 6 To be sold by Auction at 
THE LONDON AUCTION MART, E.C.4 


on TUESDAY, 10TH JULY, 1956 








YOU'VE 
SOMETHING 
IN RESERVE 


AVAILABLE FRO 


GOOD STOCK OF ALL TYPES OF HIGH- 
CLASS MACHINE TOOLS. SEND DETAILS 
OF YOUR REQUIREMENTS. 


SOAG MACHINE TOOLS LIMITED, : 
JUXON STREET, LAMBETH, LONDON, 8.E.11. THOS. W. WARD LTD 


‘Grams: Sotoolsag, London, &.E.11. mg |MEBION WORKS, SHEFFIELD 














Lowpon: Hakrison & Sons, Lrp., by Appointment to Her Majesty The Queen, — London, Ha‘ 


at 35 & 36, Bedford 
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of ENGINEERIN® 
(Middx), and High Wyeomte, and Published by ENGINEERING Ltd., Proprietors 











NGINEERING June 29, 1956 


WELDED BOX OR WELDED TUBE 


{laximum allowable wheel loads decide construction 























Modern industry demands a high standard of quality 
and dependability in cranes. Carruthers cranes 

embody the most modern features of crane practice 
and are designed with liberal factors of safety and 
wear to meet particular site and service conditions. 


Where the wheel loading of an overhead 
crane is not important Carruthers 
welded box plate girders, with modern 
welding technique, are designed to 
give a structure, compact, accessible, 
rigid and strong, with smooth surfaces 
easily and quickly painted. 
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Where the wheel loading is an important 
factor, Carruthers welded steel tube 
construction is recommended because 


its lightness and strength greatly 
reduce maximum wheel loadings. 
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J. H. CARRUTHERS & CO., LTD., GLASGOW, S.2 


LONDON OFFICE : ABFORD HOUSE, WILTON ROAD, VICTORIA, S.W.1 
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| for high 
‘ ayes | 7 a) 
tem peravure 
‘ 7 i ‘ ‘ i ‘ 
PrOCeSSES 
‘dag’ colloidal graphite applied to extrusion dies 
»rovides a thin, dry graphite film which ensures smooth working, and 
i ig, 
improves the surface finish of the extruded metal. ‘dag’ colloidal 
/ graphite is strongly adherent and is unaffected 
by extremes of pressure or temperature. 


Detailed information on extrusion die 





lubrication is available on request. 


SS 
_ ov, 


Illustration shows ‘dag’ 
colloidal graphite being 
pm applied to the dies of a 
| . 2,000 ton horizontal 
Dake extrusion press. 


ACHESON COLLOIDS LIMITED 
PALL MALL + LONDON : S.W.1 


WHI 2034-9. Telegrams; OILDAG PICCY LONDON 
i/so ACHESON COLLOIDS COMPANY, Port Huron, Michigan, U.S.A, 
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At London Airport 46 tons of copper 
expansion jointing were used to pro- 
vide a watertight seal between the 
hangars and their massive door 
frames, and between bay sections. 
The airport buildings also have cop- 
per weatherings, dampcourses, water 
pipes and similar services. Many 
miles of copper cables are used for 
electric wiring in the buildings and 
runways. In aircraft, too, copper and 
its alloys are used extensively —for 
electriccables, electronic equipment, 
sheaths for de-icing elements, com- 
pressor blades of gas turbines, brake 
discs, and pipes for fuel, oil and 
hydraulic services. 





B.O.A.C. Headquarters, London Airport 


Not only in aviation, but in 
most major industries, copper 
andits alloys play a vital part. 
The purpose of the Copper 
Development Association— 
a non-trading organisation — 
is to advise on the best use of 
copper and its alloys. Its 
services are always available 
withont charge or obligation. 








COPPER DEVELOPMENT ASSOC! N 


'T. 316 
KENDALS HALL - RADLETT - HERTS : RA DLE! 































































STEEL 
CASTINGS 


FOR 


alia -1e01 1) [e 
AND GENERAL ENGINEERING 


up to 30 tons, finished Weight 


~ 


SHIPBUILDING AND 
CONSTRUCTIONAL STEEL 


Plates, Sections and Bars 





THE 


STEEL COMPANY OF SCOTLAND 
LTD. 


132, BLOCHAIRN ROAD, GLASGOW, N.!I. 


he REGENT 


adjustable 
DRAWING TABLE 


The Regent Drawing Table is a general purpose table 














designed specifically to provide for the discerning 
draughtsman a table which is rigid in use and is 
capable of normal adjustment. It is not a complicated 
piece of machinery; it provides 
for only those adjustments 
essential for normal use. 
Normally fitted with an 
Eclipse Parallel Motion 
Straightedge, it is available 
with a choice of four 
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standard size drawing boards. 


HALL HARDING LID. 


Stourton House, Dacre Street, Westminster, S.W.1. Telephone: ABBey 7141, 











| ae THE STEEL TUBE AGE 
16 inch S & L steel water pipes at Calder Hall, 


Britain’s first atomic power station. 


These pipes are protected externally 





with bitumen asbestos sheathing and internally 
with bituminous solution. They have plain ends for use 


with Viking Johnson Couplings. (See section below). 





ae 














Hh , STEWARTS AND LLOYDS LIMITED 


“ ee : GLASGOW : BIRMINGHAM: LONDON 


The largest manufacturers of steel tubes in Europe 
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STEWARTS AND LLOYDS LIMITED 


GLASGOW - BIRMINGHAM: LONDON 





